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August 29, 2OOB

Ms. Leslie Heppler
Utoh Division of Oil, Gos ond Mining
1594 W. North Temple, Suite I 2.|0
PO Box 14580.|
Solt Loke City, Utoh 84l I 4-5801

Re: White River Mine M0470092, Tosk 2.|59, Uintoh County. Utoh

Deor Leslie:

The enclosed Notice of Intention/Plon of Development (NOI/POD) for the White
River Mine, Phose 2 RD&D Operotions, is being re-submitted to the Bureou of
Lond Monogement (BLM) ond Utoh Division of Oil, Gos ond Mining (DOGM) by
JBR Environmentol Consultonts, Inc. (JBR) on beholf of Oil Shole Explorotlon
Compony (OSEC). The originol NOI (submitted December 2007) ond originol
POD (submitfed Jonuory 25, 2008) hove been combined ond revised bosed
upon DOGM comments doted Februory 26, 2008 ond officiol BLM comments
received Moy 30, 2008, os well os odditionol informotion obtoined since the
droft POD submittol, ond input from OSEC ond the vorious consultonts to OSEC.

We look forword to meeting with
ond opprovol of this Plon. Feel
Lindo Motthews (80.l .943.41 44)
regording this submitfol,

September I 1 to discuss your review
contoct Gory Aho (970.618.0294) or
hove ony comments or questions

you on
free to
if you

Sincerely,

ft,,1^
Lindo Motthews
Project Monoger
JBR Environmentol Consultonts, Inc.

Enclosure
Cc: Gory Aho, OSEC
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Notice of Intention to Gommence Large Mining Operations

&
Plan of Dcvclopmcnt

Oil Shale Exploration Gompany, LLG
White Rlver Oil Shale Mine

Uintah Gounty, Utah
Phase 2 RD&D Operations

Introduction

The Oil Shale Exploration Company, LLC (OSEC, LLC) holds a federal mineral lease
(UTU-84087) for a Research Development and Demonstration (RD&D) project to test
the feasibility of commercial oil shale development. The lease covers a 160-acre tract
located approximately 55 miles south of Vernal, Utah (Figure 1) in T10S, R24E,
Sections 22 and 27, on land managed by the Bureau of Land Management (BLM).
OSEC, LLC also holds a preferential lease right to a contiguous 4,960 acres for
commercial development of the oil shale, pending further review of economics and
environmental concerns. The oreferential lease rioht is not a oart of the Phase 2 RD&D
ooerations for which aoorovals are cunentlv beino souoht.

OSEC, LLC is a subsidiary of Oil Shale Exploration Company, a Delaware corporation
and indirectly owned by four US firms: Energy Investments, Unlimited; Twin Pines Coal
Company, Inc., of Alabama; Pine Mountain Holdings, LLC; and Shale Investments, LLC,
of Utah. These four firms have significant investments and experience in coal mining
and alternative energy fuels. The company plans to eventuallv comolete a three-phase
RD&D program (the second ohase is the onlv ohase addressed herein) at the White
River Mine using a thermal processing technology to demonstrate the feasibility of
processing oil shale into a synthetic crude oil suitable as edstock to make
high-quality transportation fuel, and other products. This process converts solid
kerogen material found in oil shale rock into hydrocarbon vapor, high BTU gas, and
carbon char. The vapor is condensed to form shale oil, the gas is used for process heat
or is sold, and the char is burned for retort heat.

Exploration and development of this RD&D tract first occurred in the mid-1970s with the
White River Shale Project (WRSP). Subsequently, the White River Shale Oil Company
(WRSOC; Phillips, Sun, and Sohio) improved the road from Vernal and constructed a
new bridge over the White River. Mine development began in 1981 with construction of
a vertical shaft and a decline into the Mahogany mining horizon. An earthen retention
dam was constructed down-gradient of the development area for water and sediment
control. An office/warehouse buildinq was constructed. as well as olants for water
treatment and sewer treatment. OSEC, LLC was not involved in the WRSP.

ffi D!cin!..11,m7
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The WRSP was terminated in 1985 due to economic conditions, and th leases
were relinquished. In Jjfe.mid.:1.9.9.Q.q,,1he _eL_lV !eg?4 9l99yr:9 aqtjVilieq, y.v.r.'jqh. r.!.ql!t_de9
installing a 10-foot thick bulkhead in the lower decline, capping two shafts, and
removing the hoist and headframe. Approximately 50,000 tons of mined oil shale and

qqqig.yqrdgl9Yl qI ealvaseE tepeqlllvere left qleelpilsC s!3hin-!hsJ$sesrpa.. ...

Under the umbrella of the BLM's RD&D program, OSEC, LLC will use this site and the
existing infrastructure for a demonstration project to test the viability of a surface
retorting process; the initial process selected is the Alberta Taciuk Process (ATP), which
is a rotary kiln retort system. The RD&D plan has three phases, and was the subject of
a 2007 Environmental Assessment (EA) (BLM 2007). This combined Notice of lntention,,-,
and Plan of Develooment (NOI/POD) has been prepared to obtain Utah Division of Oil,
Gas, and Mining (DOGM) and BLM approval for only Phase 2 of the RD&D project.
However, each of the phases is briefly described below to provide a broader context.

Phase 1 of the RD&D project involved transporting approximately 300 tons of oil shale
previously stockpiled at the mine site to Calgary, Alberta, Canada for pilot process
testing with the ATP four{on-per-hour (4 TPH) pilot plant. Little to no additional impact
to the mine site and surrounding lands occurred during this activity. DOGM granted
OSEC, LLC a one-time exemption from permitting requirements for this phase of the
project. This pilot plant testing was completed in September 2007. Phase 1 is not
discussed further in this NOI/POD.

Phase 2 of the RD&D project is the focus of the cunent oermittinq effort. lt is expected
to take approximately 8 to 14 months to complete._ lt involves continued testing with the
same ATP 4 TPH pilot plant that was used in Alberta during Phase 1 of the RD&D

White River Mine 9 pf9q99q9d. ge1g-r-gtlltg qp !9 6_.,!Qq !effe!,s et qfgEg _s_hq!e 911,_ "'...
Some (aooroximatelv 8.000 tons) of the oil shale me from the 

'..

previously mined oil shale that is currently stockpiled on the site, and some 
-"'.'

{aoproxifr.a!g!y..?,9-0.Q.tolrs) .from _fieqb o!! qhele_ !be! !p neWly 14ite{ lO qfdet !q pllqlf'
fresh oil shale, OSEC, LLC will need to re-open shafts, declines, and other existing 

' '.

mine facilities; this is also included as part of Phase 2 RD&D oroiect. Lastly, during this
phase, several existing surface facilities regpgngd ?-!q--'.reg facilitjes firclqdifrg 9. . ,
spent shale disposal facility capable of storing up to 8,000 tons of spent shale)SU-99_._
constructed. lt is these Phase 2 RD&D activities that are covered by thisN9l/?9..D. a.nd _ -
for which aoorovals are currentlv beino souoht.

Aooroval for Phase 3 of the RD&D project uld
move fonruard if the results of Phase 2 RD&D are favorable, and all necessary permits
are acquired. This phase involves design, permitting and construction of a larger 250-
TPH ATP demonstration plant (material handling systems, retort, upgrader and related
support equipment including storage tanks). An electrical transmission line is planned
for construction, and either propane tanks or a link to a natural gas pipeline will be used
for the retort and shale oil processing equipment. An additional approximately 2.7

D-tF 200,0
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million tons of oil shale could be mined during Phase 3 of the RD&D project, over an
approximate two-year operating period. This could require a spent shale stockpile of
approximately 2.2 million tons, covering 38 acres. Phase 3 of the RD&D project is not
covered under thisN9l/FOPj !! wqqld qqqjqg aQ{itjong[ ptovqlg,

,This conl.bi ned.,Nqlice 9t l_qlqltion
the Utah Division of Oil. Gas and I
(BLM) by the Oil Shale Exploration Company, LLC (OSEC, LLC). lt has been prepared i

i
i i

headinqs follow the State's R647-4-103 requlations. but all necessarv asoects of the \i
3590 federal requirements are also addressed herein. OSEC. LLC will not conduct anv ii
ooerations at the site other than those described herein. and for which DOGM and BLM ii
have qranted aooroval. The laroe maioritv of these operations will occur on qround that \\
has alreadv been disturbed. OSEC. LLC understands that anv modifications to this i\
document or to olans described herein and aooroved will require written aooroval from ii
BLM and DOGM. 

i'

Onlv Phase 2 of a three-ohase RD&D oroiect is beinq considered in this NOI/POD. I

Phase t has alreadv been conducted and aoorovals for Phase 3 would be souqht at a
later date deoendinq uoon the outcome of Phase 2. The Phase 2 RD&D mining and
processing operation is located in Uintah County, Utah, on a 160-acre lease located
approximately 55 miles southeast of Vernal, Utah (Figure 1) in T10S, R24E, Sections 22
and 27 (Figure 2). Existing off-lease roads and an existing off-lease runoff and
sediment retention pond will also be used during Phase 2 RD&D operations (Figure 3);
OSEC. LLC has been qranted riqhts-of-wav to use these.

R647-4-104. Surface and Mineral s

104.1. Responsible Operator Information

Lease Holder and Ooerator

Oil Shale Exploration Company, LLC
3601 Spring Hill Business Park, Suite 201
Mobile, Alabama 36608
(251 ) 460-0069

Reqistered Aoent

CT Corporation System
136 East South Temple, Suite 2100
Salt Lake City, UT 84111
(801)364-5101

is submitted to
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Comoanv Reqfesentative

Gary D. Aho, Vice President, Operations
Oil Shale Exploration Company
PO Box 1211,818 Taughenbaugh Boulevard, Suite 105
Rifle, CO 81650
(970) 625-2445

104.2. Ownership Information

Looation of Prooosed Activities:

Uintah County
T10S, R24E, Sections 22 &27

Ownershio of Land Surface:

US Department of the Interior
Bureau of Land Management

Vernal Field Office
170 South 500 East
Vernal, UT 84078
435-781-4400

Owner of Miner?ls:

US Deoartment of the lnterior
Bureau of Land Manaoement

lJtah State.OJfice
440 West 200 South. Suite 500
$elt teke Qitv. Utah..8f:1,0.1
801-539-4036

104.3. Claim and Lease Information

BLM Environmental Assessment Number:

uT-080-06-280

Dr|.H lToso|ditn0ldl

Drbtlvrn l,UT6,O7tl
'F!h7E1-3100

OSEC. LLC White River Mine Suoust 29. 2008
Page 4



BLM RD&Q,Lease Number:

UTU-84087

BLM Off-Lease Riohts-of-Wav Associated with Phase 2
UTU-85857 (for earthen retention dam/oond site and drainaoe channel)
UTU-85858 (for eight access roads of variable widths)
UTU-85859 (for electrical buildinq lav-down vard)

Adiacent Land Owners:

BLM Vernal Field Office
170 South 500 East
Vernal, UT 84078
435-78't-4400

The above-named surface and mineral owner has been notified in writing about this
project. OSEC, LLC has the legal right to enter and conduct mining operations on the

R647-4-105. &

Maps, drawings, and photographs are included in this submission to better illustrate the
existing site conditions and OSEC, LLC's Phase 2 RD&D operations. These include: a
topographic base map, and more detailed design topography for certain features; an
existing site layout map and photographs documenting existing conditions; a Phase 2
RD&D operations map; geology and mine re-opening figures; and various process
diagrams, among others.

R647-4-106. Plan

106.1. Mineral to be Mined

OSEC, LLC plans to process up to 10,000 tons of oil shale during Phase 2 RD&D.
Some of this amount (aooroximately 8.000 tons)Jrvill Dg qbtajrled-ffgry!.pe_vjg!.fgly-Oin-g.C.-_.--.
oil shale that is currently stockpiled at the site, and some (approximatelv 2.000 tons)lvill _---
be newly mined oil shale that wilt be mined after the existing underground mine is re-
opened. Processing results in the solid hydrocarbon kerogen (about 18o/o by weight of
the oil shale feed) being converted to product shale oil, hydrocarbon gases and flue

maA$GBnd

!afl! nty
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gases; 2% connate water (water trapped in the shale's pores); and 80% spent shale by
weight of ore.

With reqard to maximum recoverv. it is noted that this Phase 2 RD&D oroiect is a pilot
oroiect whose qoal is to demonstrate the technical. economic. and environmental
feasibilitv of technoloov to extract liquid enerqv fuels from oil shale on public lands.
Should this RD&D proiect be successful. it will increase the likelihood of maximum
recoverv of oil shale on this lease.

106.2. Operations Description for Phase 2 RD&D

The Phase 2 RD&D operations described in this section lnq!1tdg pXlgrylyq .lllng ,r-e-_
opening and inspection tasks, underground mining, feedstock preparation, oil shale
processing, and waste handling. These activities are scheduled to be completed within
8 to 14 months. On-site activities will occur within Jhe 1QQ:gq_r_e_ lggge_ qqgq and
additional off-lease ground covered by rights-of-way (Figure 2). Almost all of these
activities will occur within land that has alreadv been disturbed bv previous site
development and mininq. Table 1 summarizes the areas that OSEC. LLC will disturb.
At all times durino Phase 2 RD&D ooerations. the site will be maintained in a clean and
safe condition.

The White River Mine was originally developed and operated by others in the 1980s,
and much of the infrastructure remains from those operations. Figure 4 shows the
existing site topography, layout, and surface facilities. Photographs of the site as it
currently exists are included in Appendix B. As shown, two raw oil shale stockpiles are
located in the northwest corner of the lease. Combined, they contain about 50,000 tons
of oil shale mined during the previous operations. OSEC, LLC will reuse some of the
existino surface facilities. and re-open the underground mine, including the existing,30-
foot diameter main shaft, decline, ventilation shaft, and utility raise. These re-opening
tasks are described in Section 106.2.1.
earthen retention dam to impound water as the mine is dewatered.

Dd.ft

Dda* romacsnblrafionof

Dtrl en eggorinetrf 360-*o
Farml A.!|, wf$h irclrrdar

Ddffm.h

Ddffi Dccr$r.|1.2007

1
On-Lease (acres) Off-Lease (acres) Gombined (acres)

Previouslv
Disturbed Acreaqe

47.7 24.4 72.1Reoccupied bv
osEc. LLc
Acreaqe Newlv
Disturbed bv
osEc. LLc

4.3 0.0 4.3

Total Phase 2
Disturbance

52.0 24.4 76.4
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To begin production, OSEC, LLC's Phase 2 RD&D program will initially use ore from the
southern-most of the two existing stockpiles. Once the mine is re-opened, OSEC, LLC,
wi! ebtejlt ftegh qj! ,slrele frgq! ?9.roq9 tbg orq .f9!z_o4, qq E_egqdbed jn JQ6_2f,, ort qhe|e . ..
obtained from either of these sources will be crushed and screened using a portable
crushing and screening plant that will be brought to the site, as discussed in Section
106.2 .3 .

during Phase 1 of the RD&D project and erer
RD&D processing. -Once relocalgd, thg ple
processing aooroximately,_lQQQQ tqng qI qil _s-l
uoon that quantitv. Phase 2 RD&D procr

€oor9#.nt.e!9U. Q,+og _ue_ryg]q q_f ptq_dgq! {_ctVCr
raw shale oil will be performed on the site du
all crude shale oil will be moved off site for testing, sale or disposal. The processing 1,,\)..\
operations are described in Section 106.2.4.

In addition to product, Phase 2 RD&D operations wilLte-_srtlt in Abqqt 8_,QQQ lqng q_f qqllC
waste (spent shale). OSEC, LLC is currently researching technically and financially 1

viable uses for the spent shale. However, under Phase 2 RD&D, OSEC, LLC has
committed to constructing a research disposal facility that is lined and isolated from the
environment, and that also includes Jeeqf'ele_ fng_qll9flng elE qpglt qheLe
characterization programs. To this end, an engineered valley-fi||, lined impoundment
has been designed for spent shale disposal, as described further in Section 106.2.5.
The monitorino and characterization plans will be olaced in Aooendix C when thev are
available*

Phase 2 RD&D operations areas and facilities are shown in Figures Ihiq _
phase has been designed to minimize the amount of new ground disturbance by using \..

the existing graded pad surfaces and facilities where feasible.

Authoritv for enforcement of federal environmental laws in what is referred to as "lndian
Country" qenerally falls to the Environmental Protection Aqencv (EPA). OSEC. LLC's
lease is located within this defined "lndian Countrv". ENVIRON lnternational
Corooration (ENVIRON) has canied out extensive discussions reqardino discharoe
oermits under both the federal Clean Air and Clean Water Acts with EPA Reqion 8 staff
on OSEC. LLC's behalf. ENVIRON has received informal comments from Region 8
staff reqardinq both of these oermittinq matters: however. no written. definitive
determinations have been orovided by EPA. and Reqion 8 has stated that it is not
willino to do so. As a result of these discussions. however. EPA has advised ENVIRON
that a oermit under the Clean Air Act is not reouired due to the short duration of the oilot

has indicated that it does not intend to make a iurisdictional determination on the wash
or the area uostream of the earthen retention dam relative to ootential Clean Water Act
oermiftinq requirements. Recoonizino that the drainaoe that will receive all discharqe is
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an imoounded. eohemeral drainaoe and because of the uncertain effect of the U.S.
Supreme Court's decision in Raoanos v. United States in this instance. Reqion Vlll staff

need for a oermit for discharqe into the unnamed drainaqe imoounded bv the earthen
retention dam. lnstead EPA recommended that OSEC. LLC determine whether or not a
National Pollutant Discharqe Elimination Svstem (NPDES) oermit will be needed.
Accordingly. OSEC, LLC. has determined that an NPDES oermit for discharqe into the
imoounded drainaqe will not be souqht.

106.2.1. Mine Re-opening
The existing underqround mine he- q!!:glte]9;Qgefiry !4?_l_t9gq1y --294e at a
depth approximately 1,000 feet below ground surface. Figures 6, 7A, 78, and 8 provide
geologic section information and ore grade information, which OSEC, LLC has used in
their Phase 2 RD&D planning.

OSEC, LLC plans to rqppe !he-ex!s!i4g rtlqgfgfgql{mnef.?gililies_leftfrom
previous mine development activities. These existing 4clgde;

o a 30-foot diameter, 1,058-foot deep, concrete-lined vertical mine shaft;

o a 4,574-foot long, three-segment decline that accesses the oil shale horizon;

o a 16-foot diameter, 7O-foot deep ventilation shaft located near the decline
portal; and

o a S-foot diameter, 400-foot deep utility raise located at the intersection of the
upper and lower legs of the decline.

As a result of the BLM's mine abandonment program in llfg..mld.:1.9.90S, tllg decli4e
portal is currently plugged with dirt and rock. The lower leg of the decline has a 1O-foot-
thick reinforced concrete bulkhead in place, and the ventilation shaft and the utility raise
have concrete caps. The main mine shaft was not capped during mine abandonment,
but is secured with a perimeter fence and a chain link fence lain horizontally over the
shaft. The exact location of the bulkhead was not recorded by the BLM when
constructed; however, it was located approximately 3,000 feet in from the portal. The
existing surface infrastructure associated with the shafts is shown on Figure 4. The
underground mine layout as it is understood to exist is shown in Figure 9 as a cross-
section schematic and in Figure 10 as a plan view.

The White River Mine was classified as gassy by the Mine Safetv and Health
Administration (MSHA) because of two methane ignitions during the previous
development work. (Due to a chanqe in MSHA reoulations at 30 CFR part 57. Subpart
T. it has been reclassified as a Cateoorv 1. Subcateqorv 1-A mine.) Later, there were
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main shaft during mine closure and a later one that was probably caused by lightning.

OSEC, LLC's plan for re-opening the White River Mine is designed to meet the highest
health and safety standards possible. OSEC, LLC will develop a detailed Health,
Safety, and Environment (HS&E) plan for all activities for the duration of operations at
the site. The plan will include emergency response procedures for the site and for the
mine. This HS&E olan will be orovided to DOGM and BLM once it is completed for
olacement in Aopendix D. Further. throuqhout all asoects of this mininq oroiect. OSEC,
LLC will follow all aoolicable requlations. requirements. and quidelines established bv

roof control olan. amonq other mininq related aspects of Phase 2 RD&D. No reoulated
activities will take olace until that aqencv has qranted aporoval for such activities.
Cooies of these MSHA-aooroved plans will be orovided for olacement in Aooendix D. ln

fety Wil! Qe the p!!!'!qry.qgnqtCetellql qq le-gpenilg plggq_edq, ._._ .,_ , ___ _:

The eight stages of the mine re-opening activity are described belo
some of the Staoe 1 tasks have been comoleted. Those tasks were done under
seoarate BLM aoorovals and were of a nature that did not require DOGM aoproval.

Staqe 1: Mine Characterization

In March 2008 OSEC. LLC acquired water level. water qualitv and air qualitLdata
throuqh the 3O-foot-diameter main shaft usinq a down-hole video camera and water
collection devices. The water level in the shaft was measured at 1.033 feet below the
shaft collar. The down-hole video camera revealed no visible oil floatinq on the water
surface and about 2 feet of debris at the bottom of the shaft. The down-hole video
camera showed no apoarent damaqe to the shaft's concrete liner. Water samoles were
obtained bv a oualified technician from MWH Americas. Inc. (MWH) and the samples
were analllzed by ACZ Laboratories in Steamboat Sorinqs. CO. (Results of the water
samolinq are discussed in Section 109.1. below.) A oermanent air monitorinq svstem
has been installed. which will allow OSEC. LLC to routinelv monitor qas at the bottom of
the 3O-foot shaft. All of these tasks were done under seoarate BLM aporovals and were
of a nature that did not require DOGM approval.

Under this NOI and POD. aooroval for an additional Staqe 1 task is beino souoht. Prior
to reooeninq the mine. air ouality data will be obtained from beneath the concrete caps
on the 16-foot ventilation shaft and the S-foot utilitv raise usinq the same samolinq tube
procedure used in the on-qoinq 30-foot shaft bottom air qualitv testino. This method will
involve the olacement of a tube throuqh the vent oipe to the desired deoth in the shaft.

tube.

Staqe 2: MinqDewatering
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Water from underground sources has pooled in two locations within the mine (the lower
mine workings and above the Decline C bulkhead), and will need to be removed as part
of the mine re-opening process. Dewatering is estimated to take approximately 2.5
months, and a total of 18.3 million gallons (16.0 million gallons from the mine workings
and 2.3 million gallons from above the bulkhead) is expected to be pumped to the
surface. A dedicated, portable 1 MW diesel generator located near the 16-foot

haft will supply power for the pumping operatioq

Once the oroundwater is pumoed to the surface. it will be discharqed to the adiacent drv
wash and be conveved to the existino earthen retention dam (Fiqure 5B). Water
removed from the decline oortal and from the 30-foot main shaft will be conveyed to the
wash via two short (aooroximatelv 300 feet lonq) oioelines. as shown on Fiqure 5A.
These lines will be flexible olastic pipe with a diameter of between six and eiqht inches.
Their outlets will be olaced at the edqe of the wash. and flows from these pioes would
be controlled to a velocitv that does not erode the drainaoe bed or side slooes. The

olant site to the southemmost oil shale stockoile and west of the 3O-foot shaft and
decline oortal oads. Blue arrows on Fiqure 5A indicate the natural flow oath and show
that this drainaqe continues north and then west around the north of the southernmost
oil shale stockpile. The wash then continues to the larqe earthen retention dam (See
Fiqures 3 and 58 for this aliqnment). As shown in Fiqures 2 and 58. seoments of this
wash coincide with a former roadway (no lonqer functional or drivable). Alonq the short
seoment of roadwav/drainaqe channels between the two oil shale stockoiles, riprao will
be olaced as necessary to orovide for erosion protection and orotection of the road
locallv so as to maintain access to the southemmost oil shale stockpile.

t _ - , _ _ _ _ _ _ _ .

Water from the Birds Nest Aquifer thatmav p_epq9!9d Apgye he llrl-l$eAd ShqLt!_d ge oIr
relatively good quality. The volume of this water could be as much as 2.3 million ii
gallons. As the crew advances down from the portal, this water will be pumped up the I
declines through a steel discharge line to the surface, an4.diqgharge4.tg.Jhe drv yy?sh _ i\
as mentioned above.

The water level in the mine was previously reoorted by the BLM to be about eiqht feet
above the boftom of the main shaft. More recent measurements bv OSEC. LLC
indicated that the water level is now about 23 feet above the shaft bottom. Since most
of the underqround develooment workinqs are flooded. OSEC. LLC has estimated that
aooroximatelv 16 million oallons of water mav be in the lower flooded portion of the
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the hioh oressure oumo at the intersection of the two declines. Soecifications for the
oumo. in-mine discharoe lines. line suooort. etc. will be the responsibilitv of the contract
ooerator and will be determined orior to the dewaterinq task. Once removed. this water
will be handled as described above and sent to the earthen retention dam.

Some of this qroundwater mav be contaminated with hvdrocarbon comoounds
e99o9i4-ed wilh tfe,(qewt.bit!t!tef'. qgqp !hq! q{qlq !n lhe !9,ry9r pgrtion 9l the ni09.
Other volatile orqanics. includinq trichloroethene and tetrachloroethene. were detected
in two recent qroundwater samoles obtained durinq the Staqe 1 characterization
described above. These constituents mav be present as a result of equipment that was
left in the mine. and are qenerallv thouqht not to be extensive in nature. There is no
known onqoinq source for these comoounds at the site. As the water is discharoed to
the drv wash. bitumen-related hvdrocarbons would be removed usino an oil-water
seoarator: natural aeration is exoected to be successful at volatilizinq the maioritv of the
volatile orqanic comoounds. To verifv this. samoles of water will be collected from
uostream of the dam on a bimonthlv schedule. and will be analyzed for the same suite
of volatile orqanics as was oreviouslv analvzed. Should results indicate that sionificant
levels of these comoounds remain in the oonded water. additional treatment methods
such as air-sparqinq will be considered.

t  . - _ _  - _ _ _ _ _ _ _ _ _ _

The TDS of the qroundwater is also exoected to be relativelv hiqh. based uoon the
recent samolinq mentioned above (results for which are included in Aooendix E). The
results of the samolinq showed TDS levels to be - 6000 mo/L. However. it should be
noted that TDS levels in the Birds Nest aquifer are naturally high as well. Testinq durinq
the orioinal investiqations of the site showed TDS concentrations in the Birds Nest
aquifer to be up to 4.100 mq/L near the site (Dvnamac Corooration 2002).

Once the qroundwater reaches the earthen dam. it will reside there until it has
evaoorated or infiltrated. Anv leakaqe beneath or throuqh the earthen retention dam
would be collected in the existino seeoaoe collection pond. which was built for that
ourpose. As needed. OSEC. LLC would oumo back any interceoted qroundwater from
the seeoaqe collection pond to the area uostream of the earthen retention dam. To
ensure that this svstem is fully functional. OSEC. LLC will revamo the existinq collection
svstem as necessary. bv reinstallinq a oump, and takino anv other necessary
measures.

Staqe 3: Ventilation Svstem

Prior to anv work occunino under this staqe. approval will be obtained from MSHA on
the ventilation olan. The ventilation olan will address details includinq: clearinq methane
accumulation. sequence of cao removal. accountinq for natural ventilation. samolinq
prooram and orotocol. cut-off limits. and continoencv plans. amonq other items. Cooies

over this ventilation olan. Establishing the mine ventilation system will begin with
removing the concrete caps from the utility raise and the ventilation shaft. Frequent air
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quality measurements will be made through the vent pipes located in the concrete caps
before and during the opening of the main ventilation shaft and the utility raise. To
insure crew safety, these areas will be purged by blowing air down the utility raise vent
pipe and exhausting the air through the ventilation shaft pipe to clear any methane
concentration greater than one percent that might remain beneath the caps during cap
removal.

The concrete and steel cap on the utility raise will be removed using a large track-hoe
and concrete breaker. The re-opened utility raise will then serve as the temporary
ventilation exhaust shaft. The steel-reinforced concrete cap on the ventilation shaft will
be removed using a hydraulic concrete breaker; rebar will be cut using a hydraulic steel-
cutting demolition shear.

OSEC, LLC will install a main pressure (intake) fan at the top of the ventilation shaft.
Power to the fan will be provided by a portable 1 MW diesel-powered generato
will be located immediatelv south of the ventilation shaft. The upper decline (also
known as the A decline)will be ventilated prior to removing the portal plug. The fan will
be sized to provide adequate ventilation during the reentry operations and subsequent
evaluation operations. Fan size (cubic feet oer minute. or CFM). flow control. etc. will
be addressed in the MSHA-aporoved ventilation plan.

Staqe 4: Portal Pluq Removal

Mine reentry work will begin when the ventilation system is operating and the lower
mine workings are partially dewatered. With the ventilation intake fan operating and air
exhausting through the utility raise, a front-end loader and track-hoe will be used to
excavate the backfilled earth and rock in the portal plug. The plug is expected to
consist of approximately 4,500 CY of earth and rock. The removed material will be
stockpiled near the portal as shown on Fiqure 5A. and reused for mine closure and
backfillinq activities as described in the reclamation section of this NOI/POD. While the
BLM has indicated that there may be some topsoil-ouality material comprisino this olug.
neither its ouantity nor its characteristics are known. so it is oresentlv assumed that all
of this material is more suitable as mine waste than as reclamation toosoil. lf the
material. once removed. apoears to have easilv seoarable components that are
evidentlv sufficient qualitv and quantity as toosoil. this materialwill be stored separately
bv haulino it to the existinq on-lease toosoil stockoile. and tested before use. However.
all calculated quantities for backfill and topsoil are based upon the assumption that all of
this material is mine waste. not toosoil. Air quality will be monitored frequently at the
bottom of the ventilation shaft during the plug removal.

Once the plug has been removed, the two airlock doors can be accessed. The outer
door is located about 30 feet inside the portal, and the inner door is located about 105
feet inside the portal. Extreme caution will be used as the outer and inner airlock doors
are re-opened because of the unknown air quality in the space between the doors and
between the inner door and the ventilation shaft. The initial air monitoring done during
mine characterization will provide information as to what may be encountered during the
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opening of the air-lock doors. After the doors are opened, temporary travel curtains will
be installed before work continues in the upper decline. These temoorarv travel
curtains will facilitate air control (i.e.. preventinq air from flowinq directlv out the oortal)
without relvino totallv on the doors. The air doors will be repaired and made operational
as reentry work progresses down the decline. With the knowledoe that these doors are
very heaw and require mechanized assistance to ooen. the fore-mentioned qenerator
will be used as needed to orovide supolementarv oower for this task. However, it will be
the resoonsibilitv of the hired mine contractor to determine the best and safest soecific
wav to ooerate these doors.

Staoe 5: Uooer Decline Re-entrv

With the ventilation system operating, as shown in Figure 11A, OSEC, LLC's contract
mine crew will begin to advance, with caution, down the decline, frequently testing air
quality, roof and rib integrity, and making repairs as needed. A power line,
communication line, and pump discharge line will be installed as the work progresses to
the far end of the upper decline.

Staoe 6: Lower Decline Re-entrv

Once the advance crew reaches the upper end of the lower decline (also known as the
C decline), any accumulated water will be sampled and sent out for laboratory analysis.
The BLM has reported that water inflow from the Birds Nest Aquifer into the lower
decline was measured at 3 gallons per minute after the bulkhead was installed. Most of
this water will have been dammed by the bulkhead and may have accumulated to the
level of the Birds Nest Aquifer or higher in the decline. A portable, electric-powered,
submersible, high-pressure centrifugal pump of a type typically used in underground
mines, along with a discharge line that extends up the declines to the portal, will be
used to remove the encountered water from the lower decline. Jh.e delvat-e.r.i$g.gIfort
was described above under Staoe 2.

When the re-entry activity reaches the intersection between the upper and lower
declines, a travel curtain, as shown in Figure 118, will be installed in the upper decline
just above the intersection with the travel way decline (also known as the B decline). A
solid curtain or stopping, with a vent tube extending through it, will be installed in the
lower decline just above its intersection with the travel way decline. An auxilia
fan of adequate size will be connected to the vent tube above the curtain or stopping
and used to force fresh air from the ventilation shaft down the lower decline as the
mining crew advances. The return air will move up the decline and through the travel-
way to the base of the utility raise where it will be exhausted to the surface. The vent
tubing, power line, communication line and the pump will be advanced as the mining
crew progresses down the lower decline to the bulkhead. Figure 118 also shows the
ventilation layout to be used during lower decline re-entry.

Staog 7: Bulkhead Removal
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As with all aspects of underoround work. MSHA aooroval will be souoht for this staoe of
work. The olans submitted to MSHA will address. amonq other items. 30 CFR

aoorovals.

The first step in bulkhead removalwill be to core-drill a small (less than 4-inch diameter)
hole through the bulkhead to test air quality below the bulkhead. The hole will be drilled
through a packer to seal the drill-hole annulus and allow the drill rod and bit to be
removed from the hole, and to seal the opening to prevent air below the bulkhead from
being released into the working area. Water will be used during the drilling to provide
for cuttings removal and to suppress spark generation. A sample tube will then be
installed through the packer and bulkhead to measure air quality.

The bulkhead removal method that is ultimately selected will depend on the methane
concentration below the bulkhead. Two methods are being considered. Under the
first, drilling and blasting using permissible explosives will be used if the methane
concentration is less than 0.5 percent. All blasting will be done with no workers in the
mine. After blasting the bulkhead, the rebar will be removed by either torch cutting
using appropriate hot work procedures, if the methane concentration is less than 0.5
percent, or by using portable hydraulic shears.

The second option will be employed if the methane concentration below the bulkhead is
0.5 percent or greater. Under this alternative, a hoe-ram concrete breaker will be used
instead of drilling and blasting. A variance from MSHA to operate such a machine in the
mine will be required. Adequate water sprays for dust control and spark suppression
and ventilating air will be provided during the concrete breaking at the bulkhead. Air
quality will be monitored continuously at the working face. Rebar removal will use the
same methods.

Bulkhead rubble will be loaded and hauled from the mine using a rubber-tired load-haul-
dump (LHD) unit. Rubble and rebar will be stockpiled on the surface near the portal. on
oreviouslv disturbed qround. (see Fiqure 5A) until it is hauled to an off-site disposal
facility (rebar) or used as ba . Approximately
175 CY of rubble will be removed during bulkhead demolition.

Once the bulkhead is breeched, the utility raise will be temporarily capped, and the
ventilation curtains and stopping at the intersection of the declines will be removed.
Ventilation air will then move down the lower decline, through the mine workings, and
be exhausted up the main shaft to the surface. Figure 1 1C shows the ventilation layout
after the bulkhead has been breeched.

Staoe 8: Re-entrv Comoletion

Re-entry work will continue from the location of the former bulkhead to the bottom of the
lower decline and through the rest of the mine workings using the same cautious air
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monitoring, roof and rib inspection, and remediation work. Special attention will be
given to the integrity of the roof and the existing roof bolts, with any questionable areas
being scaled and re-bolted. Power, ventilation, and communication systems will be
extended into the mine workings as the work progresses.

106.2.2. Underground Mine Operations +-'--

9t_ce_ lhe e_Dqy9:q_e9qiq9d ptgpq1qlgry q!9p9 h?ye Q9e4 qgmplgtgd, ? rtqq oMeq
hoist, headframe, and man-cage will be installed as the first step in underground mine
operations. These structures will be MSHA-approved. A hoist house will also be
constructed to house the hoist. and it will be olac
one (see Fiqures 4 and 5A).

Ihe hqrpl .

Qil qhale WjlL Qe dftlleQ, blqqlqg, lqAded ontg LHD units and hauled to the surface with
either the LHD units or low-profile haul trucks. Because of the limited tonnage that may "'.
be mined during Phase 2, mining will be confined to a ramp or ramps that include the
entire S5-foot-thick ore horizon (Figure 12). Appropriate underground equipment will be
used in the last open crosscut, including a two-boom drill jumbo, a bench drill, an
explosives loading machine, a mechanical scaling machine, a roof-bolter, front-end
loaders or LHDs, low-profile articulated haul trucks, crew transportation vehicles,
auxiliary fans and ancillary equipment. All of this equipment will meet MSHA
requirements for operation in a assy
underground oil shale mine. Further. as stated above in Section 106.2.1. all relevant
MSHA requlations. reouirements. and quidelines will be followed throuqhout these
underqround mine operations. This will require. amonq other items. the develooment
and aoproval of a roof-control olan. which will be in place prior to mine development
activities and orior to minino operations. OSEC. LLC understands that in addition to
the required MSHA approval for this roof control olan. the BLM also wishes to have
aooroval authoritv. As noted. MSHA olans and aporovals will be aooended to this
NOI/POD in Aooendix D as thev become available.

Once at the surface. these LHDs or haul trucks will continue with the ore to the crusher
site. The ore will be olaced in one of six stockoiles located next to the crusher. prior to
beingfed to the crusher plant.

Durino Phase 2 RD&D. a total 3.000 tons of oil shale will be mined from the reooened
mine. Of that quantity. aooroximately 2.000 tons are expected to be of a qualitv suitable
for orocessinq. (The exoected unsuitable 1.000 tons of mine waste will be stockoiled
alonq with the portal pluq and bulkhead material removed from the mine. and later
replaced in the mine as backfill durino reclamation).

In part because this is an RD&D oroiect, OSEC. LLC will be conductinq intensive
samplino of the raw shale throuohout the Phase 2 ooerations. As shale is mined from
the samole ramo. all material from the ramo will first be blended. and then sampled and

D.Nfi Drcrtr 11,2007

tafl!- EflGand Nwrbc.lng

D.I* Atrlr|rre t,l.tOSEC, LLC
cofffruB b pbnr b ott|ir hshly
,t*t.dJr*r|un p|rtofoic
lhrb '|rt cojd b. prcctDd durlng
Ph.x 2 ROED, o

DrH

Daht ; lvl bc t9e|orlnrbv.O
Hby2ti . l

ffi &r sbnatvr *gu5 br b
r.Ea N bfipdrry, lfgx^-Nffirrcd
crdl or m*rtrg 3yCam st rn intr.kn
3ysr.

B:3 ]tmlrhg occur!, o

OSEC. LLC White River Mine Ar$yst 29, ?0.08
Page 15



Fischer assaved. (The oarticle size of the rock as mined does not lend itself to
effective collection of a reoresentative samole orior to the crushino and blendino to be
done on the entire ramo material. thus Fischer Assay samples will not be collected
directlv from the ramp.) Prior to the start of minino and retortino. OSEC. LLC will
develop a detailed Samolino and Analvsis Plan (SAP) (which will also address soent
shale samolino) in order to characterize ore qrade. keroqen content. etc. This plan will
be submitted to DOGM and BLM (olaced in Aooendix C). and BLM will have approval
authoritv over the olan. The olan will include such information as samolinq frequencv.
test ooints. oarameter lists. prefened EPA-certified laboratorv to be used. etc. Further.
results of the monitorinq will also be submitted for olacement in Aooendix E as thev
become available. Last. if desired. OSEC. LLC will coooerate with these aoencies
should thev choose to collect their own samoles. obtain solits for indeoendent analvsis.
etc.

i0e.2.5. SurtaCC dperifions
S.q-.d."e.fi.y.qC..tfgm. Ihp ac.,r,eeqe.infpfFation prpyi9.eC. in Table 1 above,. a.LmgSt.eJ!,.(9.{_
oercent) of the 76.4 acres of qround surface that would be used durinq Phase 2 RD&D '.

has alreadv been disturbed bv orevious ooerations. Onlv 6 oercent teorqs.gnts
disturbance of cunentlv undisturbed ground.

Roads
Generally, existing roads will be used to access the site and conduct Phase 2 RD&D
operations. As shown on Figure 3, some of these existing roads are located on the
RD&D lease site; others are off-lease roads that will be used to access the RD&D site
and the earthen retention dam. OSEC. LLC's use of off-lease roads will be as allowed

repaired, and the road surfaces will be graveled and graded. Numerous culverts are
alreadv in olace at the site. as shown on Fioures 4. 5A. and 58. at all locations where
needed. Althouoh oriqinal desiqn details for these culverts have not been located.
historv indicates that thev are qenerallv sufficient for the expected flows. However. if
site conditions indicate a need. an existino culvert may be reolaced with a larqer culvert

be used as a replacement.

In addition, as shown on Figure 5A, two new short spur roads tl4lt_De-.-qqnqt4{_clg-C fo_r
Phase 2 RD&D operations. One of these will be about 100 feet long and will be located
entirely within already-disturbed ground. lt will provide access to the partially retorted
shale bin. Jhe _o!:'er .wtt! be epqq! 99Q leet .lqng ?0q !vj!l _be_ lqqete{ o!' q!.tqe!!ly .
undisturbed ground. lt will provide access to the spent shale disposal area and its
associated toosoil stockpile.

Structures and Facilities.
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Several new structures and facilities (Figure 5A. includino inset detail) wi&_Oe_9.!tj!! ot-..,
installed during Phase 2 of the RD&D; most of these will be placed on already-disturbed
ground. New structuresjlqlqgg e qqq.l'!1!g q4q gctqg!1tg ph
foot bv 100-foot area), the pilot plant (retort plant site) with a 7O-foot bv 115-foot ""

concrete foundation, a hoist building (with a 4O-foot by 25-foot concrete foundation), a
partially retorted shale bin, an explosives magazine, and the spent shale disposal area.
The explosives magazinq_glq tbg -qpett q_l_rele.d-tqp99?l--feqil!!y (And- j_tq eqg-eg9.ry?fl ?_r--e. . -. -.{rrrx cnrtor )
the only facilities that will be constructed on currently undisturbed ground. All support
structures such as offices, laboratories, shops, warehouses, sleeping, restroom and
shower facilities will be mobile, modular units located on existing disturbed ground.
These modular buildinqs will be self contained. with sewaqe ultimatelv directed to the
adiacent sewaqe tank for off-site disposal. The mine ventilation fan building W![Qg te- .-
commissioned and an intake ventilation fan installed (no exhaustino fans are proposed).
Since the existing hoist is not economically repairable, another hoist willbe llglgllgd q.! .

Durinq Phase 2. electrical power will be suoplied by two diesel-powered qenerators. \,'....
One of these will be located immediatelv south of the 16-foot ventilation shaft and will
be used to suooort the underqround mine reooeninq ooerations as described above.
The other will be located on the southwest side of the retort plant site. and will be used \,
to oower liqhts and other ancillarv eouipment throuqhout the plant site. Electrical cable
will be laid on the oround as shown on Fiqure 5A. to convev oower from the qenerator
at the shaft to the fan house and to the crusher site. and from the oenerator at the retort
plant around the edqe of olant site. Cable size and ratino will be soecified bv takino
into account the required power draw and the distance over which oower will need to be
distributed (to account for inherent losses in voltaoe with distance due to electrical
resistance).

foundation suooort. durino Phase 2 RD&D activities. One of these will be a 7O-foot bv
D*.-

il
t l t i c
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including hydrocarbons, raw process water, potable water, and wastewaters. These
tanks are shown on Fiqure 5A and are addressed in Table 2 below. All tanks holding
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deleterious liquids will be secondarily contained. with sufficient capacitv to hold (without
overflow) 110 oercent of the volume of the laroest tank. Enqineered desiqn details for
the secondarv containment structures will be orovided to BLM and DOGM prior to the
start of ooerations.

In addition, tanks holding hydrocarbons will be subject to the requirements of a Spill
Prevention, Control, and Countermeasures (SPCC) Plan. The SPCC Plan will be
written to comolv with aoolicable requlations at 40 CFR 112. Amonq other
requirements. these requlations set forth requirements for secondary containment of
stored oil oroducts (i.e.. 110 oercent of the caoacitv of the larqest tank). OSEC. LLC
will desiqn this secondary containment usinq a hiqh density oolvethvlene (HDPE)
qeomembrane liner to orevent leakaoe. Because the tank truck loadino area will involve
the transfer of larqe quantities of hvdrocarbons. OSEC. LLC's SPCC Plan will also
address best manaqement oractices (BMPs) to orevent or manaqe releases from this
area as well as from the tank farm. Includ
calculations that describe secondarv containment. This Plan will be orovided to DOGM

Fuels tanks will include Cig-q.e!.gn{ pfgp?!-g.-. :.
tanks (two 15,000-gallon diesel and two 1,[[g-gailc,n piopine tinks):-' The sh;ie ii i i-
products will be stored in on-site, heated tanks prior to being periodically shipped to end
users. lt is likely that there will be three SO0-barrel tanks used for this purpose. One
barrel equals 42 gallons, thus the total storage capacity of produced shale oil will be
approximately 63,000 gallons.

ptlet lenKq Jrylll hold pqlqble= y.valqf ?tq pfqq_eqg gqpply wa!91 bqlt qt whlqh will !9,,'
purchased from off-site sources and hauled to the site. Potable water will be stored in a
sinqle 10.000-oallon tank located near the main camp and offices. and orocess water
suoolv will be stored in two rectanqular tanks located east of the retort. with caoacities

hroughout Phase 2 RD&D, a total of as much as 840,000
gallons of water could be used for various stages of the operation, with the bulk of the .i i i

at the crushinq and screenino plant for dust suporession (aporoximatelv 33.000 ,i
oallons). ,

Tanks will also be required to store various wastewaters until they can be appropriately r

disposed. i;
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west of the retort. These three tanks co
31.500 qallons. and will orimarilv be used to store olant site wastewaters. includinq the
sour water described in Section '106.2.4 below, Thetg iq e_! 9_!.:g!!9 9_elrygge.lf9etryre_lt
facility remaining from previous operations; however, it will not be used during Phase 2
RD&D. Instead. a 10.000-qallon sewaqe tank will also be used to collect raw sewaqe
until it is oeriodicallv trucked off site bv a licensed contractor to an aooroved sewaqe

stewaterspre dgp_c_rjbgd further in Section 106.2.5.

Crusher Plant
Prior to being fed to the pilot plant for retorting, the oil shale must be crushed and
screened. These feedstock tasks will be performed at the surface using a portable
crushing and screening plant IhiS qqqlng qnq q9l99_f!!g pl-?-!t Wrl!- Qe..qel-!tp
immediately southwest of the decline portal on an existing pad which will require only
minimal grading to provide a level surface. This qradinq will be done simolv bv

The crushing plant will consist of a primary jaw crusher, a secondary cone and/or
double roll crusher, and appropriately sized screens to produce the minus %-inch feed
required for the ATP retort.
stockoiled at the crusher site. as shown on Fiqure 5A. ln order to minimize dust
production. it is estimated that about 33.000 oallons of water will be needed at the
crushino olant durinq Phase 2 activities. This water will be aoolied usinq standard water
sorav eouioment. and will be trucked from the olant site to the crusher as needed. lt will

he
crushed oil shale will be stockpiled near th and ,,--
hauled bv truck, as needed, to the 500-ton feed stockpile located next to the retort plant

Other Surface lnfrastructure
qnlqryqlir'g 9!'.!'q!lt9-s 9r feqL|lties., i.lql_v_qing the !'!'!ite.99,rv!9ps_bv!!9Lng, the qgwel....

plant, a microwave tower and buildinq. the water treatment plant, among others, will not
be used or occupied during Phase 2 RD&D operations. Figure 5A shows the areas and
facilities that OSEC, LLC willI999_c..r,tpy.q.qdng._?h-Aq-e..? EPE-Q,.-aq.-y!,el!.?q--!hg-l_ew-._.----
structures.
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106.2.4. Retort Operations +-"-'
As noted above, OSEC, LLC plans to use an ATP plant that uses a proprietary thermal
processing technology to recover oilfrom the oil shale. In Seotember 2007. 300 tons of
White River Shale were run throuqh this olant in Calqarv. For Phase 2 RD&D, a 4-TPH
ATP pilot plant rruill be qfggl_eg 4 lhe qite er'_d !.t99d t_o t!t([et.!eq!.!he .V1epjlrty q_t thig ._-
system, which primarily pyrolizes the shale using a retort. Although this ATP process
has been successful using oil sands and shales from other areas, and was effective
durinq the 300-ton test mentioned above. its effectiveness with oil shale found in the
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White River area must be further demonstrated before a large-scale operation will be
pursued. The ATP process is described beloq-- -

The stockpiled, sized, and sorted oil shale feedstock will be loaded into the retort feed
hopper using a front end loader. From there, the feedstock will be fed by a conveyor into
the ATP processor (retort), which is a horizontal, rotary-kiln-type vessel with individual
compartments or zones in which retorting and separation occurs. Figure 13 is a
schematic of the ATP processor and Figure 14 is the system flow chart. The shale feed
enters the pre-heat zone where the temperature of the shale is raised to about 450' F,
driving off the free moisture in the form of steam. The steam is then condensed, and
the water and any trace hydrocarbons are recovered in the steam condensation unit.

The heated oil shale passes into the reaction zone where the temperature is increased
to about 900' F with hot spent shale providing the heat for retorting. The hydrocarbon
vapors and off gas are vented to the oil recovery unit where the shale oil condenses and
is sent to storage tanks. The off gas then passes through the sulfur recovery unit where
the dust and acidic gasses are removed prior to being flared to the atmosphere. The
water formed during retorting is condensed as sour water and is directed to one of the
three 10.SOO-qallon orocess water tanks for off-site disposal at an approved facility.

The spent shale and contained coke are discharged into the combustion zone where air
is added and the coked solids are burned, thus raising the temperature of the spent
shale to about'1,300' F. A portion of the hot spent shale is recycled into the reaction
zone to provide the heat necessary for retorting and the rest flows into the cooling zone.
This secondary combustion step results in a more efficient process than some other
retort systems, and also results in spent shales that are more likely to be
environmentally benigrl

In oart because this is an RD&D proiect. OSEC. LLC will be conductinq intensive
samolino of both the raw shale (as noted above) and the soent shale throuqhout the
Phase 2 ooerations. The SAP will be submitted to DOGM and BLM (olaced in Aooendix
C) before mininq and retortinq begins. The SAP will include such information as
samplino frequency. sample location. oarameter lists and associated laboratorv
standards, orefened EPA-certified laboratorv to be used. qualitv assurance/qualitv
control protocol, amono other items. The plan will also address the determination of soil
and subsoil characteristics of the qround surface upon which the spent shale will be
placed. as described elsewhere. Further. results of the monitorinq will also be
submitted for olacement in Aooendix E of this NOI/POD. Last. if desired. OSEC. LLC
will cooperate with these agencies should thev choose to collect their own samoles.
obtain splits for indeoendent analvsis. etc.

In the cooling zone, the hot spent shale is cooled to about 650' F by indirect heat
transfer through the inner wall of the retort to the incoming fresh feed in the pre-heat
zone. The hydrocarbon-free spent shale can then be discharged from the processor for
additional cooling and moisturizing before being hauled to the spent shale disposal pile.
Durinq this orocess. water is sprayed onto the shale to damoen and cool it at a rate
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such that there will be no free drainaqe of water throuoh the shale. This water will be
obtained directlv from the water suoolv tanks located iust east of the temoorarv storaqe

aooroximatelv 175' F. MWH (2007) states that, for each barrel of produced oil, two
barrels of water are expected to be required to cool the spent shale. Using this ratio, it
can be calculated that approximately 538,000 gallons of water could be used for cooling
during Phase 2 RD&D (based upon a total of 6,400 barrels of produced oil). As
described belo , an additional amount of water will be needed for
dust control and compaction during construction of the spent shale disposal facility.

During retort startup periods when hot solids are not available to provide heat for
combustion, auxiliary propane-fired burners will be used. As needed, partially retorted
shale will be stored temporarily in a bin located east of the plant (Figures 17A and17B).
This bin will be used anytime there is an upset condition during retort startup or retort
operation that results in the incomplete retorting of the oil shale feed. This material will
subsequently be reprocessed in the retort to recover the remaining shale oil.

106.2.5. Waste Handling
Solid Wastes
Althouqh aooroximatelv 3.000 tons of mined oil shale are exoected to be removed from I
the n'ineit is a i

reooeninq orocess. as described above in Section 106.2.1. Durino reclamation. as
described in Section 110.2. most of this material will be replaced back in the mine as
oart of the reouired backfillinq ooeration (exceot for the 250 CY of concrete rubble that
will be hauled for off-site landfilldisoosal).

Cooled and moisturized spent shale will be hauled by truck to an engineered spent
shale disposal area. In briel the spent shale disposal pile has been designed to be a
fully lined, 1.2-acre valley fil l. By design, it will completely isolate the spent shale and

and 16 show the configuration and cross sections for this facility. Prior to construction. 
' ',

above.

Becaqs,e Io eile-qpeqile ifrlotq'ellqn 9! .!lte qpe1_! -she _,,
disposal pile design, MWH (2007) used data from the avai
modeling to predict the geochemical and geotechnical properties of the spent shale.
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Their analysis resulted in the design of a stable facility which produces only a small
quantity of leachate. MWH (2008b) conducted fg.rthef .oeotechnical..and qegghe$ic?l -
analvses based uoon site-soecific information obtained durino Phase 1. and no desion
alterations were recommended for the Phase 2 spent shale disoosal oile. As part.of _
Phase L samoles of the soent shale as well as samoles of artificiallv generated leachate
(usinq Nevada's Meteoric Water Mobilitv Procedure) were tested for a wide arrav of
heaw metals. volatile and semivolatile oroanic comoounds. residual hvdrocarbons. and
several maior cations. Sulfate. TDS. and fluoride were noted to be elevated in the
leachate. However. based uoon static acid-base accountinq testinq. the spent shale is
not exoecte4 to bq qqid:gqtre1q!!49, ngr iq.j! exqgctpq
(based upon Toxicitv Characteristic Leachino Procedure (TCLP) tests) (MWH 2008b).
MWH (2008b) indicates that the oeochemical results suoport the use of a liner and
containment of leachate so that further investiqations can take olace durinq the Phase 2
RD&D. as olanned.

While designed to be structurally stable and environmentally safe, the disposal pile will
be used to provide data to confirm these conclusions and provide input to optimize the
RD&D Phase 3 design. Thus, as required by the EA (BLM 2007), the spent shale
disposal pile will be fully lined with t1P.P_Eli_lef, qld fl:ty lqeg_hele Wjlt 9e .
collected, measured, and analyzed. One goal of the research plan will be to
demonstrate that a liner will not be necessary in Phase 3 RD&D or subsequent
developments. MWH (2007) prepared a comprehensive report on the Phase 2 RD&D
spent shale disposal pile design and the testing. lt is incorporated by reference into this
NOI/POQ..and.conpletg cqp.Les qf the..tepo.4.ha.yg orgviou.qly b.genjigbmj!!9d.!o_PO9.M
and BLM.

A final SAP. based in part uoon MWH's testinq oroqram. will be oreoared and submitted
to DOGM and BLM for placement in Apoendix C. lt will describe the details of the
proqram to characterize leachate chemistrv and quantitv. infiltration characteristics of
the comoacted soent shale. qeochemical characteristics of the soent shale. retort
efficiencies. etc. This will include descriotions of collection orocedures. samole
frequencv. laboratorv certifications and methods. standards. qualitv assurance/quality
control orotocol. etc. In addition to the monitorinq olan itself beinq submitted to these
aqencies. results of the monitorinq will also be submitted for olacement in Apoendix E.
Further. if desired. OSEC. LLC will cooperate with these aqencies should thev choose

LLC will onlv use laboratories that have the oroper EPA certifications for the parameters
beinq analvzed.

The spent shale disposal pile has been designed to be operated as two test plots to test
different compaction €h=agt=q[gg!9!Eg. .Fqll.d=e.te!lS. ef.e p.rp.vided tA.tbe MWtlfepq4=nqle=q.

content. followed bv homoqenous soent shale comoacted to a drv densitv of 90-93
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of soent shale comoacted to a dry densitv of 90-93 lbs/ft3. Lysimeters will collect any
leachate from the pile to enable chemical characterization and infiltration rate monitoring
for each of the compaction scenarios. The impermeable liner and a leachate collection
system will ensure that no leachate is released to the environment. Leachate will be
collected in two small. lined collection sumos (one for each test olot). as described
further in the MWH (2007) reoort. Fioure l5SholElh.e-gterm vyetgf.lgngff.ggllection
oond associated with the soent shale disoosal pile. but does not show the collection
sumos. Fioures in the MWH (2007) report show the sumos both in olan view and cross
section.

During operations, the spent shale will be spread and comoacted in individual 6-inch
lifts Jg reduce infilttati.o.n qnd oonding. \4WH (2Q07) s!a!9q !hq!, .fot qqqlt Qet'e! ql .
produced oil, one barrel of water is expected to be required during the disposal facility
construction for dust suppression and compaction. Using this ratio, it can be calculated
that approximately 269,000 gallons of water is expected to be used for these
construction-related purposes during Phase 2 RD&D (based upon a total of 6,400
barrels of produced oil). This does not include the water for cooling purposes that was
estimated above based upon a 2:1 ratio.

The surface of the pile will be graded as a shallow longitudinal dome sloping outward to
Egy,e.nt.pfggjpitatjot pgnqift_g 9tt top of !lr9 pile a4d !o pJovide qgpeqlion 9_etw99_! lhe .
two test plots. The pile will be surrounded by interceptor ditches, which will prevent
upstream-area runoff from contacting the spent shale. These ditches were designed by
MWH (2007) to have a triangular cross-section, with 3h:1v side slopes, and a 1-foot
depth including freeboard. The ditches will be riprapped to provide stabili
ditches were desiqned to oass 4.2 cfs. calculated by MWH L2007) to be the oeak flow
oenerated bv a 1OO-vear. 24-hour orecioitation event of 2.25 inches. They are shown in
green on Figure 5A of this NOI/POD as a not-to-scale representation. Hvdrolooic
desiqn information. reoroduced from MWH (2007). is included in Aooendix -G., The _:.
entire MWH reoort is incoroorated bv reference into this NOI/POD. and copies have
been suoolied to DOGM and BLM.

Iiouid Wastes
ess wastewaieis witt ue oi two tvpgil.lelort _yvq!e1. (cqmmonii fnown ai..sgu1_witer

oecause oiits pooi waieiquatrtvl'ieiiiifing trom ihe reiort pioCeis; ano conniie watei, ,
(water trapped in the pore spaces of the rock), which is generally of better quality. The
sour water will be stored in one of the three orocess Jryater !e!(_s er1-{ hgltlgQ lgr. plgper
off-site disposal and/or recvcled throuqh the retort Up to 4a,OOO gattons of this soft-..
water could be generated during Phase 2 RD&D operations. The connate water will
stored in one.qf lhg .two watef .s.goolv ?lq .
may be used to moisten spent shale, or spread on roads for dust suppression, "...
depending upon its quality. Approximately 36,000 gallons of connate water js exoeqtg.9. .
to be generated during Phase 2 RD&D. Both sources combined Jygyld fq_sqlt il gbog! 

'

84,000 gallons of process wastewater, all of which will either be recycled back through :
the retort, absorbed into the spent shale and evaporated, used for dust suporession (in
the case of the oood-oualitv connate water onlv) or stored in tanks for transport to a
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licensed, off-site disposal facility. Process water tanks will be within a secondary
containment berm. desiqned to contain 110 oercent of the caoacitv of the largest tank.

l - - _ _ _  -  - _ ,  _ _ _ _  - - ,

ioo.s. Eitimafeo Acreiges

The fhase 2 |DQD opgpliq4q.jlql 4|islgl
plus additional off-lease areas. 99FC, !L9l

qrgg, ,Th9 breaKqown fqr
1. The larqe maioritv (72.1 acres) of surfa
alreadv been disturbed by orevious mininq oor
be on previously disturbed ground within the 1
will be within various previously disturbed offJ
roadq the impoq,4d49{ 499oc!9!9d witl lhe
contiguous to the west boundary of the leas
amount of new disturbanc will be
and its ancillary features (eboulflQ ecf.eg) ery
0.4.a

106.4. Nature of the Materials to be Mined and Processed -'ilu,
Phase 2 RD&D activities include recovery, mir
includes excavatinq aporoximatelv 8.000 to
previouslv mined oil shale that are currently r
An additional 3.000 tons of oil shale will be ner
that quantitv. aoproximatelv 2.000 tons are exoected to be of a qualitv suitable for \.\
processinq. (The expected unsuitable 1.000 tons will be stockpiled alonq with the portal 'i '

pluo and bulkhead material removed from the mine. and later reolaced in the mine.) At i
the end of Phase 2 RD&D, up to approximately 4,?,00.9 tqnq gf oj! qhqle flom plgyiogg ,,,
mining will still remain on sit gomq o.q 4[ of th,ese_pil ghqle rgsovrcqlmay-'
also be hauled away from the site for use by other entities, based upon the lease '",",

agreemenf i .
The oil shale comes from the Mahogany oil shale zone of the Parachute Creek Member " 

'i"'

of the Green River Formation. This2one is approximately 100 feet thick (Figures 6, 7A,
and 7B). The richest, most readily mineable part of the zone in the vicinity of the White
River Mine is a S5-foot-thick horizon of high-grade oil shale. The top of this mining
horizon is about 4 feet below a prominent volcanic tuff horizon known as the Mahogany
Marker. This prominent parting plane is an excellent mine back. Oil shale within the
S5-foot horizon includes layers that range in grade from 9 to 79 gallons-per-short ton
(gpt), with the average grade being 29 gpt (Figure 8).

The total oil shale resource within the S5-foot mining horizon for the 160-acre RD&D
Lease is approximately 25 million tons. The production rate for Phase 2 RD&D would
vary as the research-driven testing progresses, but is expected to not exceed about 100
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tons per day. Mining operations would be scheduled for 5 days per week and one shift
per day as new shale is required.

Production wastes for the entirety of Phase 2 RD&D include as much as 8,000 tons of
spent shale.

1 06.5. Soil Gharacterization

Soils at the mine site have been mapped as Walknolls extremely channery sandy loam
- Gilston association, 2-50 percent slopes (Table 3). Walknolls soils were formed from
alluvium and colluvium and are found on slopes and tops of dissected plateaus and
mesas. Gilston soils were formed from alluvium and are located in the bottoms of larger
ephemeral drainages. Erosion hazard ranges from none to moderate. According to the
BLM (2007), these soils are poor sources of topsoil because of rock fragments, sodium
content (Gilston soils), shallow depth to bedrock (Walknoll soils), steep slopes,
(Walknoll soils), carbonate content (Walknoll soils), and low organic matter (Gilston
soils).

Table 3 Selected Soils Information

Much of the area to be used by OSEC, LLC during Phase 2 RD&D operations has
already been disturbed by previous mining activities. Topsoil was stripped from all of the
previously disturbed areas and is stored in stockpiles located to the south, north, and
northeast of the main shaft. Total volume stored is approximately 200,000 CY (BLM
2007). However. onlv about 19.400 CY of this amount is stored within the lease area.

While perhaps not ideal for reclamation, this stockpiled soil, as well as similar soil to be
salvaged as part of Phase 2 RD&D operations, is expected to be adequate for
reclamation.
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106.6. Topsoil Plan +' '- --

The existing stockpiled soils will remain in their current locations until needed for
reclamation. Because they are in a stable state with volunteer vegetative cover, they
will not be re-disturbed until they are moved for reclamation.

There are two locations from which topsoil may need to be salvaged during Phase 2
RD&D operations: the areas associated with the spent shale disposal pile and its
access road, and at the explosives magazine site. All other Phase 2 RD&D disturbance
will occur within existing'disturbed areas. Prior to stripping, vegetation will be cleared
from the area to be salvagedr- Itdal|t , and .[ woody mrLntd

and b|!f rodG r€|frot/ed ftom 0|. tot

The exact depth of topsoil to be stripped will be dependant upon quantity available, and
will be determined in the field bv a qualified soecialist prior to stripping Eq_sgC llpqn .
current knowledge, it is expected that an average of 12 inches of suitable soil material
can be salvaged per acre from the gtg gpent g_hele {iqpoqa.t pjlg_eq_d acceg_s
area and from the qq e4plogi_veq nega{4g qrea. Jhis toosgi.l.will he salvgqed qs
a sinole unit, as its thickness and makeup does not warrant seoreqation into differino

he topsoil will be stripped using a scraper fleet, dozer, or loader
and stored in two piles: one near the .spent slalg. 9iqpqggl p!le, _qld gqf tbe= _
explosives magazine, as shown on Fiqure 5A._ These piles will be a maximum heiqht of
12 feet. and remaining topsoil will be conveved to the existinq 19.400 CY topsoil oile
and stockoile on the northern end of this oile as needed. , T!e=p!!gg will .9e quffqqldgd .
by small perimeter berms to protect them from run-on and to ensure that any eroded
material remains at the bottom of the pile. The topsoil stockpiles will be protected by

depending upon BLM concurrence.

In order to orovide information on the backqround chemical characteristics of the subsoil
uoon which the soent shale oile liner will be located. OSEC. LLC will collect and analvze
samoles from this area after the toosoil has been salvaged. This analvsis will include
the same oarameter list as will be used to analvze the spent shale. as will be described
in more detail in the SAP that will be oreoared for the raw and soent shale samplino
proqram previouslv discussed. Results will be made available to DOGM and BLM for
placement in Appendix E.
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Upon reclamation, the stockpiled topsoil will be re-deposited evenly on areas disturbed
or used by OSEC, LLC, as described in more detail in the reclamation plan (Section
1 1 0 . 5 )

106.7. Description of Existing Vegetation Communities

The surroundlnq tooographv. tq1ggg ffgn qpplq{4ately 1,999 _feel !q eppfpXi$elgty .
5,700 feet in elevation, with the majority of the surface disturbance at elevations 

-"

between about 5,400 feet and 5,500 feet. Vegetation within the i!g!!.!dgq gerfg!
lands previously disturbed by the White River Mine develgpment activities, grass lands,
sagebrush communities, and pinyon-juniper shrub lands. The mine shaft and main
facilities areas are in the semi-desert Shallow Loam ecological site, with major species
being Wyoming big sagebrush, black sagebrush and Salina wildrye.

The Federal Prototype Project Final Baseline Report (WN Colorado, Inc. -1977)
covering October 1974 to January 1977 for the original oil shale development includes
vegetation data from four vegetation types within Tracts U-a and U-b,
coffected between 1974 and 1976. These communities are: sagebrush-greasewood,
shadscale, juniper, and riparian vegetation types. Within each vegetation type, five
areas were selected in which to sample plant species, density, cover, height, and litter
cover. Primary productivity of big sagebrush was estimated in each area using the
current year's growth. Soil temperature, moisture, salinity, and pH were also measured
in each area. Raw data results, photocopies of vegetation maps, and data analysis are
included in the Final Baseline Report (WN Colorado, Inc. -1977) in Section lV.

Although these vegetation surveys are dated, they provide useful baseline information
with which to develop a reclamation standard, and an area-specific revegetation seed
mix and cover standard. The vegetation cover surveys considered both ground cover,
such as grasses or forbs, and overhanging canopy cover, such as larger shrubs or
trees, at each measuring point. lf there were 100 measuring points per transect, then,
in effect, total vegetation cover could exceed 100 percent, since more than one
vegetation type (canopy in addition to ground cover species) could occur at each
data observation point. The 1974-76 data indicate that existing vegetation on the
RD&D area (in the Juniper community) is <1 percent grass, 25.3 percent shrubs and
trees, <1 percent forbs, and 8.3 percent litter. Bare ground was 83.7 percent, and
vegetation was 16.3 percent. The 70 percent cover standard for reclamation success
would convert to 11.4 percent total vegetation cover. Data for three of the four
vegetation types (riparian vegetation was left out since it did not apply) are summarized
below_in Ta!19.1[.

The EA (BLM 2007) states that the seed mix should "reflect environmental conditions
and ecological range sites emphasizing use of native species" and have the goals of
"replacing suitable wildlife habitat and browse and providing a vegetative cover that
stabilizes soils to control erosion and sedimentation." A seed rhix is listed in Section
1 10 .5 .
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Cover Data from 1974-1976 White River Mine Baseline Data*

I race

According to the BLM's EA, there is no appropriate habitat for threatened or
endangered plant species or BLM sensitive plant species within the 160-acre lease or
associated off-lease road right-of-ways. The habitats that may contain listed or
sensitive species are only relevant to Phase 3 RD&D activities, such as utility
corridors.

106.8. Groundwater Depth, Overburden, and Geologic Information

Groundwater Deoth

The existing mine shaft and decline intercept the Birds Nest Aquifer, which, as the main
aquifer above the oil shale-bearing rock, is a factor in mine planning. Based upon data
collected at core hole X-13 at the White River Mine (Figure 7A), this aquifer is about 125
feet thick and is located between about 600 and 725 feet below ground surface.
Assuming that the mine roof is at 1,026 feet below ground surface at this location
(Figure 7B), the bottom of the Birds Nest Aquifer would be 300 feet above the mine at
the core hole location.

DalfrG 06nb..11,2007
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Recharge of the aquifer occurs by leakage from the overlying Uinta Formation and
through infiltration to the aquifer where it outcrops at Evacuation Creek. Most of the
mine site has artesian water pressure above the top of the Birds Nest Aquifer.
Groundwater also occurs in the Douglas Creek Aquifer below the mining horizon.
These aquifers are described in more detail in Section 109.1.

Extent of Overburden Material

The Mahogany Zone is approximately 100 feet thick and, at the mine site, begins about
1,000 feet below the ground surface (Figure 7A). Mining will occur in a S5-foot thick
portion of the Mahogany Zone (Figure 7B). Because this operation is an existing
underground mine that is already developed into the ore-bearing strata, there will be no
overburden removed to access the ore.

Geolooic Settinq

The White River Mine is located in the Uinta Basin section of the Colorado Plateau
. physiographic province. The Uinta Ba is a structural depression, which is underlain
I by northwesterly dipping Tertiary stra Thq 1ggion !9 charqglgf1gq qy ? qi999_c!99 ..

plateau with strong relief. Elevation at the mine site ranges from 5,150 feet at the
earthen retention dam to 5,694 feet at the top of the plateau on which the mine shafts
are located.

Utah's richest oil shale resources lie in the Uinta Basin, where 90 to 115 bill ion barrels
of oil are contained in deposits with the potential to yield 25 or more gallons of oil per
ton of ore (BLM 2007). In addition, other energy resources are also found in the area.
The mine site is located due east of the Southam Canyon gas field drilled in Tertiary
and Cretaceous formations. An existing oil lease within the Black Dragon Unit underlies
this mine site. Other extractable energy sources in the vicinity of the site include tar

1| | sands and coal bed methane reserves. Gilsonitgis also lqqnd tq tl:re_nqfth g! FoIelzE . -
J utan. Sand and gravel deposits are found in tne White nivei valiei inou-ln n6ne are

exploited today. There are no known commercial quantities of metal ores in the area.

Surface materials found on the plateaus and steeper slopes in the vicinity of the White
River Mine are primarily unconsolidated Quarternary collluvial deposits, consisting of
large flattened rock slabs in an unsorted matrix of silt, sand, and gravel. The nearby
White River and Evacuation Creek valley floors and several nearby ephemeral stream
valleys are covered with Quarternary alluvium.

The Tertiary (Eocene) age Uinta Formation is located just below these Quarternary
deposits and also the outcrops at several locations on the mine site. lt is comprised of
very fine-grained sandstone, siltstone, marlstone, a few lenses of pebble conglomerate,
and a massive tuffaceous bed. The formation is approximately 440 feet thick at the
shaft location and up to 800 feet thick in the surrounding area.
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The oil shale-bearing Green River Formation (also of Tertiary age) lies beneath the
Uinta Formation. lts uppermost Parachute Creek Member contains the highest grade
oil shale resource zone. The Parachute Creek Member consists mainly of oil shale,
which is a marlstone that contains a solid hydrocarbon material known as kerogen. The
oil shale is interbedded with minor amounts of siltstone, sandstone and altered volcanic
tuff beds. The previously mentioned Mahogany Oil Shale Zone is within the Parachute
Creek Member.

In the vicinity of the mine the Uinta and Green River formations dip to the northwest at
about 1.7o. The major joint system trends N 65" W.

106.9. Ore and Waste Stockpiles, Spent Shale Disposal Pile, and Ponds

Ore Stockoiles
Currently there are about 50,000 tons (estimated) of oil shale stockpiled at the site from
prev tons of
this pioCess 

'i.

while the mine is being re-opened. This stockpiled oil shale will also be available to
other companies experimenting with oil shale processing methods at OSEC, LLC's cost
of loading the shale into trucks. In addition, some quantity of newly mined ore could be
temporarily stockpiled on the site. Oil shale to be used for processing in the ATP pilot
plant (assuming that this plant is brought to the site) will be temporarily stockpiled either
adjacent to the crushing and screening plant or, after it is crushed, adjacent to the ATP
plant prior to being supplied to the feedstock hopper.

Temporary ore stockpiles, with a combined footprint of less than 0.5 acre
within the oreviouslv defined 76.4 acres of total disturbance), Will !g locAted WllhiO tfrg
ATP pilot plant area.

Soent Shale Disoosal Area
pe!49 lgmporarilv qlpqKpiled n9?.t.tf'.-e.AfP_plen!..tbe 9p9nt, -cpq]gd end lprqter'gq -.

shale will be transported to a valley-fill disposal area located northeast of the ATP pilot
plant area (Figures 5A and 15). Operation of the spent shale disposal pile was
described above in Section 106.2.5. This disposal area including ancillary collection

Phase 2 RD&D, up to 8,000 tons of spent shale afg exp.qgtgd.tq.le lqceled et thLe pite
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The pile will be built with slopes no steeper than 3h:lv, and its final height Ull feOge . -
from about 15-20 feet at its crest to ground level at the upslope end. ,________-

orm water runoff genetqtgd fr.gryr pfgqrpilAlon F|!!!g qn lle qp94 9ft?,19 Wi|J q9
collected in a tineo o.a acidroof cipacliv ieteniion pono tnat wiii oe donitiuCteo at ine '
toe of the disposal pile. The calculated runoff resulting from a 100-year,24-hour
precipitation event (determined by MWH to be 2.25 inches) on the oile is 0.16 acre-feet
(MWH 2007). Runoff from uo qradient of the pile will be routed around it. in rioraooed
ditches as described in MWH (2007). Aooendix G includes desiqn information for the
pond and diversion ditches. as taken from the MWH reoort. This report in total is
incoroorated by reference into this NOI/POD and comolete cooies have oreviously been
suoplied to DOGM and BLM, A4y aqqgmqleleQ qlqfm Wqt_el ry4qff yv_!!l Q9 geqpled to_ .
test water quality for future design considerationr__-

Earthen Retention Dam
An earthen retention dam as constructed in 1983 as part of previous oil
shale development activities. ltqplav cor.e,.,gg!gff trench,.en9.or.gut c.urtqin.gxte.nd to
competent bedrock and were desiqned to prevent underflow. In addition- A q11qlL
seepage dam is located immediately downstream of the primary dam to collect
seeoaqe. if anv occurs. ,]hq eq(hen !9lgilign dam jq qlyngd by= the B!=[t4,, end i_s
identified by the Utah Division of Water Rights as Dam No. UT00552. According to the
State Engineers' webpage (Utah Division of Water Rights 20OT), it was last inspected
by that agency in 2004. Water Right 49-1224, held under the name of White River
Shale Oil Corporation, was associated with this structure, but the water right lapsed in
1997.

The impoundment he earthen retention dam structup hAg ? gg[g
capacity of at least 211 acre-feet (oe,zo+,goo gailons). Infdlr-aii6ii obtaih.dd- ii6-fr A
staoe/caoacitv table shown on an as-built drawinq from the oriqinal desiqn reports
(Raloh M. Parsons Comoanv 1982) indicates that the hiqh water/overflow elevation
equates to a 288-acre-feet capacitv and the caoacitv at the dam crest is aooroximatelv
400 acre-feet. (As-built and desiqn drawinos have been scanned and are orovided in
the State Enqineers online Dam Safety Database Information Viewer at
It!tp;11nryrt1.nr*slglg,u.t gS=/ggi-jn/dpmview.eXe?Mgdjnfg. viev,vda.n$.D.A.[,J.=NUMBFB=UJ9995?J

s d9q!9p9Q t9 ggltd4 lhe 1QQ-yee1, _2,!!ouq pfgqipit?ttq! event (C.elgrfnined
bv the desiqners to be 3.0 inches) from 850 acres of up-gradient watershed area, which
includes the entire 160-acre lease area. Assuminq the oreviouslv mentioned 211 acre-
feet and these orecioitation and acre values. it can be back-calculated that the
desiqners conservativelv assumed a 100-oercent runoff (no infiltration) scenario to
derive a 211 acre-feet caoacity requirement. Obviouslv. this assumotion vastlv
overestimates the actual runoff oroduced from this watershed. and thus allows the
accommodation of a laroe volume of sediment storaqe and/or storaqe of non-storm
waters such as oumped qroundwater.
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aporoximately 250 cfs. which reoresents an unknown flow retum Deriod. Appendix G
orovides some information collected bv Golder Associates Inc. (2002). Their
assessment indicates that that construction of the earthen retention dam and related

isual inspection of this facility bvJBR
Environmental Consultants. Inc. indicates that the impoundment are4 o_r!!y yery fefgly
receives runoff, and when it does, runoff is minimal and not prolonged. Golder
Associates lnc. (2002) also determined that there "was no evidence that sionificant
volumes of pooled water had ever been contained bv the dam embankment to extended
time oeriods. nor was there evidence of siqnificant sediment build uo uostream of the
embankment or soil contamination."

The underqround mine contains uo to 18.3 million qallons of water that has
accumulated over 20-olus years. Most of this water oriqinated in the Birds Nest aquifer.
The impoundment. and the associated drv wash. will also be used to pollect €ggld.
mine water from the initial stages of the mine re-opening, which will require dewatering
of up to 18.3 million gallons. This waterwill not be discharqed from the dam..OSEC..
LLC.will not be aoolvino for an tt{PDE$J.glr.nit.f.or thiq.9lscharqe in the belief lhil thg

earthen retention dam. its associated oond site. and the existino drainaqe channel.
The riqht-of-wav oave OSEC. LLC the rioht to "construct. ooerate. maintain. and
terminate these structures." Aooendix A includes a complete copv of the right-of-wav
grant. The dam itself is aoproximatelv 650 feet lonq and 66 feet hiqh. The existing
drainaqe channel is a natural eohemeral channel that has likelv been altered bv
previous mining activities at the site. and which only carries flow as a result of specific
orecioitation events or durinq snow melt runoff periods. The rioht-of wav associated
with the channel includes a width of 40 feet (20 feet on either side of channel
centerline). The riqht-of-wav allows use of these structures for storm runoff. snow melt.
and/or water oumped from the underqround mine assuminq that the water meets
aoplicable federal and state water qualitv standards. lt does not require these
structures to be reclaimed at the end of the lease term.

During Phase 2 RD&D operations, OSEC, LLC will use the earthen retention dam as
the site's primary storm runoff and sediment control structure (from all disturbed areas
with the exception of the spent shale disposal pile). As with the orevious ooerations and
as currentlv occurs. runoff from the site flows into the existinq dry wash. which in tum

ny storm water runoff that
pgryglqlq i.n!g the 9r99r'q .. .

surface in a relatively short period of time, the length of which will depend on the
magnitude of the precipitation event. Leakaoe. if anv. from the dam will be collected in
the downstream seepaqe collection pond. OSEC. LLC will relocate a pumo-back
svstem at this oond and will use it to dewater the collection pond by re-circulatinq water
back uostream of the earthen retention dam durinq Phase 2 RD&D operations.
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wash mav not constitute a jurisdictional water bodv which is subiect to the federal Clean
Water Act.

Based upon several factors. OSEC. LLC and ENVIRON believe that discharqe of mine
water will not have a material impact on water resources desoite detected levels of TDS
and low concentrations of two VOCs. First. the flow rate will be controlled to minimize
additional erosion of the drv wash. Second. the dam (and the backup seeoage
collection basin) orevent anv discharqed mine water from reachino the White River.
Infiltration within the imooundment area is reoortedlv low. and ag.-cgf.Cing.t-o..9€!glrJ.a.$gn-s.
made durinq the desiqn of the dam. seeoaqe rates of less than 1.000 oallons oer vear
are exoected. Durinq the evaooration process. the residual low levels of VOCs are
exoected to either volatilize or ohoto-deorade. Further. the underlvinq Birds Nest
Aquifer is several hundred feet below the surface at this location. Therefore. the
likelihood that whatever minimal seeoaoe that does occur actuallv reaches qroundwater
is very low. Durinq mine dewaterinq. samples of the water contained uostream of the
dam will be tested to ensure that the TDS results do not materiallv differ from the earlier
mine water samole results and that the VOCs levels are not consequential.

t - . . .

As the consultant to OSEC. LLC resoonsible for state oermittinq activities related to this

Water Qualitv's Groundwater Protectlon Section. Initial indications are that the use of
the earthen retention dam to hold interceoted qroundwater will cause. at most. a de
mrnimus impact to qroundwater qualitv. and thus the activitv can be considered as
permitted-bv-rule. Previous aporovals from the BLM and others to use the dam to
imoound wastewaters durinq the WRSP suooort this initial assessment. Information
oreoared to request a oermit-by-rule determination will be included in this NOI/POD in
Apoendix G once it is available.

106.10. Quantity of Materialto be Mined or Moved

Oi lSha le

mined oil shale for testing of the ATP pilot plant. This oil shale is currently stockpiled at
the site, and remains from previous mining operations fvill -be.. hqqled tfqm the
stockpile to the feedstock crushing and screening plant, prior to being moved to the
retort plant. -.:-..
fresh ore.
shale will require mininq aooroximately 3,000 tons of material. (The '1.000-ton difference
is due to the inevitable incorooration of some waste materials from the minino horizon
that are not suitable for orocessinq.) ,Jhe qgmbi4atlqn gt pr,gylq!.tgly 4i0gd gil_s-!a!e er:td .

could also be moved off site for use by other entities, as required by the lease terms.
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Soent shale
The total quantity of spent shale generated during Phase 2 RD&D is estimated to be as
much as 8,000 tons.

Toosoil
During previous operations by others, topsoil was stripped from all disturbed areas
associated with the White River Mine, including off-lease access roads. This resulted in
over 200,000 CY (BLM 2007) of topsoil that was stockpiled in surface piles to the south,
north, and northeast of the main shaft, where they currently remain. Aporoximatelv
19.400 CY of this amount is cunentlv stored within the 160-acre lease and will be
available for use in Phase 2 reclamation.

Topsoil will be stripped and stockpiled from Gg gl ngl1ly Q!g!u1b_ed qrgqQ (!,-e., the
spent shale disposal area, its access road, and the explosives magazine site). lt is
assumed that an average of 12 inches per acre will be salvaged. This will result in up to
approximatel CY_qflqpqejlfe11t(heqgl9c.q!iq49, Da* l.E/O

larfl A. b berb5, brEp rEk!
wt b. taDarabd lbom lE b9of
dt/,h0 scl(9||rgalivfb..

During reclamation, topsoil will be re-spread at a similar depth to pre-mine conditions
prior to seeding, as described further in Section 1 10.5.

Other material
Because the White River Mine has already been developed, there will be only limited
need for surface grading or excavation.

Approximately 250 CY of concrete rubble would be produced in re-opening the 16-foot
shaft, S-foot utility raise, and in removing the bulkhead located in the lower leg of the
decline (175 CY from the bulkhead and 75 CY from the other two structures). Further.
the decline oortal is cunentlv pluqqed with aoproximatelv 4.500 CY of earth and rock.
All of this material (a total of aooroximatelv 4.750 CY) will be temoorarilv stored on site.
in a stockoile adiacent to the decline as shown on Fioure 5A. The concrete rubble will
then be hauled off site for disposal. and earth and rock will eventuallv be used in
reclamation to backfill the mine ooeninqs as described in the reclamation section of this

bar and other metals collected 9gting {elllqlitjqn qf eapq end Dal* co.rctrtc, r
plugs will be trucked off site to a licensed disposal and/or recycling facility.
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7-+107. Practices

As required by R647-4-107, OSEC, LLC will conform to the operator practices
described below.

107.1. Public Safety and Welfare

The White River Mine had been classified as gassy by MSHA because of two methane
ignitions during the orevious development work. (Due to a chanqe in MSHA reoulations
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at 30 CFR oart 57. Suboart T. it has been reclassified as a Cateqorv 1. Subcateqorv 1-A
mine.) Later there were two explosions in the mine, one in 1995 while a contractor was
attempting to cap the 3O-foot diameter main shaft during mine closure and a later one
that was probably caused by lightning. Specific precautions to prevent further methane
explosions will be essential during OSEC, LLC's operations, in order to provide for both
employee and public safety. Some of these were described above in Section 106.2. As
stated in Section 106.2.1. OSEC, LLC will operate under all aoolicable MSHA

uidelines throughout all Phase 2 RD&D operations.
Further, the main shaft, which serves as the mine exhaust shaft, will be equipped with a
continuous methane monitoring device at the surface to log the methane levels into a
computer and to provide an alarm if the methane concentration in the exhaust air
reaches one percent.

As also described in Section 106.2.1, OSEC, LLC will develop a detailed HS&E plan for
all activities occurring for the life of the project. The plan will include emergency
response procedures for the site and for the mine. and will be orovide
BLM for olacement in Appendix D.

Currently, the ventilation shaft and the main shaft are enclosed within 6-foot-high chain-
link fences that are topped with three stands of barbed wire. These will remain in place
until mine re-opening necessitates their removal and additional access constraints are
in place. Other fences will not be necessary durinq Phase 2 RD&D operations. because
public access will be limited and controlled.

OSEC, LLC will further minimize hazards to public safety and welfare during operations.
This will include such measures as:

r installing locked gates at the two road access points to the mine and
processing area;

storing all trash, scrap metal, wood and extraneous debris at a designated
location prior to being routinely hauled off site to the County landfill; and

posting warning signs (which will include blasting protocols) at the two road
access points.

Measures to orevent or control fire include the followinq:

r Debris will not be allowed to collect on site and will be reouladv hauled awav
to a disoosalfacilitv:

o Fuels will be prooerlv stored and handled. under the SPCC olan:

o The two larqe water supplv tanks (shown in detail 1 on Fiqure 5A) will be
available on site for use as a water supplv in an emerqencv situation: and DaH: D6co.nb6.11,2(n7
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o All aoprooriate MSHA safetv measures would be enforced. to prevent surface
and underoround fires.

107.2. Natural Drainage Protection

There are no perennial streams within the . The nearest is the White River,
which is located approximately one mile north of the <lecline p-ortat anO iUoui one
stream-mile northwest of the existing earthen retention dam. This earthen retention
dam structure, as described in Section 106.9 above, was constructed to fully contain the
100-year, 24-hour precipitation event from the mine site and additional contributing
watershed areas.

The existing disturbed area (and OSEC, LLC's operation) sits on either side of a small
dry wash that can convey runoff to the earthen retention dam. Storm water runoff
generated on disturbed land is generally faster and more erosive than it is on the land
prior to the disturbance. The natural channel through the site, down to the earthen
retention dam, has oreviouslv been subject to these ootentiallv increased flows. In
addition, ed levelq el91!9 lhig _d.rd.ltqge, !t j9 p1g!qb!e_ lhat thlq dqlnege
was re-routed to some degree for the C, eld !he! 9edlllgnt tpt! 1! elters lhiq .
drainage during precipitation events. However, OSEC, LLC will be implementing
erosion and sediment controls on site and along roadway to minimize
impacts to the wash. As noted in Section 106.9. for more than a 25-vear oeriod. there
has been no evidence of sionificant accumulated sediments uostream of the earthen
retention dam. orovidino direct evidence of the oast stabilitv of these natural channels
and their abilitv to convey runoff from the disturbed area without causino excessive
eroslon.

Intercepted groundwater,wil! p9 1q!q?99q e! .e yetocily tnet Cqgs 4o! gqode !he= chq!!ql.
Any problem areas will be identified through inspection and appropriate measures taken
to stabilize the channel and prevent reoccurrence. As noted in Section 106.2.1. the
water will be conveyed to the wash via two short (aporoximatelv 300 feet lonq)
oipelines. as shown on Fioure 5A. These lines will be flexible olastic oioe with a
diameter of between six and eiqht inches. Their outlets will be olaced at the edqe of
the wash. and flows from these oioes would be controlled to a velocitv that does not
erode the drainaqe bed or side slooes. The natural drainaqe is located. as shown on
Fioure 5A. east of road that leads from the olant site to the southernmost oil shale
stockpile and west of the 30-foot shaft and decline portal oads. Blue arrows on Fioure
5A indicate the natural flow path and show that this drainaqe continues north and then
west around the north of the southernmost oil shale stockoile. lt then continues to the
larqe earthen retention dam (see Fiqures 3 and 58 for this aliqnment). Parts of the
channel coincide with a former roadwav. which is no lonqer functional or drivable.
Alonq the short seqment of roadwav/drainaqe channels between the two oil shale
stockoiles. riorao will be olaced as necessarv to orovide for erosion protection and
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orotection of the road locallv so as to maintain access to the southemmost oil shale
stockoile.

t _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ - . .

The spent shale pile, which was described in detail in Sections 106.2.5 and 106.9, will i
be designed and operated to fully isolate spent shale and precipitation falling upon it. \
Therefore, the small ephemeral watershed in which the spent shale disposal pile will be i
located (as well as the White River) will remain protected from this material. i

Should ess wastewater be accidentelly fgleaqgq, p!.4'[p9 W!!! p9 Qeplqyeg !g.
retrieve orthis waiei as possioie. As requlieo, appiopiiate agencles (iniluoing i
BLM and EPA) will be notified, and follow-up investigations and remediation will take i
place with those agencies' concurrence. i

Similarly, spills of any hydrocarbons will be contained and cleaned up, as specified in
OSEC, LLC's SPCC Plan. The SPCC Plan will address all requirements of aoolicable
requlations at 40 CFR 112. and will be included in Apoendix F. Amonq other
requirements. these reoulations set forth requirements for secondary containment of
stored oil products (i.e.. 110 oercent of the caoacitv of the larqest tank): soecifu clean up
oractices and reoortinq reouirements: and address BMPs to orevent or manaqe
releases. OSEC. LLC will use HDPE qeomembrane liner materialwithin the secondarv
containment to orevent leakaqe. Depending upon the quantity of the spill, appropriate
notifications will be made to one or more agencies (for example BLM, EPA, National
Response Center, Utah Division of Water Quality, and/or Utah Division of
Environmental Response and Remediation), as specified in the SPCC Plan. ln addition,
both process wastewater tanks and fuel tanks will be located within secondary
containment. As a final check, the earthen retention dam will also serve as emergency
containment for any spilled wastewaters or other liquids that might be inadvertently
released from the site, including the spent shale disposal pile*As such, thg Whitg Bi_vet
will be adequately protected from direct or indirect impacts associated with OSEC,
LLC's Phase 2 RD&D project.

Numerous culverts are alreadv in olace at the site. as shown on Fioures 4. 5A. and 58.
at all locations where needed. Although oriqinal desiqn details for these culverts have
not been located. historv indicates that thev are oenerallv sufficient for the exoected

with a laroer culvert than is currently in olace: however. in no case will culverts smaller
than those cunently existinq be used as a reolacement. Durinq ooerations. OSEC. LLC
will maintain all culverts. cleaninq them of sediments and orqanic debris as needed to
ensure their caoacities. While erosion. head-cuttinq. scour. or other evidence of
excessive velocities at culvert outlets is lackinq. OSEC. LLC would reoair and orevent
such occurrences if thev occur durinq Phase 2 operations.
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107.3. Erosion Control

Construction
The majority of the earth work needed for OSEC, LLC's Phase 2 RD&D operations has
already been done as part of the prior development of the White River Mine. OSEC,
LLC's site layout takes advantage of these surface facilities to the extent possible, thus
only minimal regrading will need to be done at the site. Using previously graded areas
minimizes erosion potential by minimizing the overall disturbance footprint at the site.
Storm water runoff re already i,q plaqq oygl t!oq! qf lhg q!!g qlld qre_
currently stable. ns noteo auove. T6i more ihin i' 2s-ve'ai i6iloo. ihdi6 h6s- b-den n6-
evidence of sionificant accumulated sediments upstream of the earthen retention dam.
providinq direct evidence of the oast stabilitv of these natural channels and their abilitv
to convey runoff from the disturbed area without causinq excessive erosion. Thus these
drainaoes will not be modified for these Phase 2 ooerations. Similarlv. as noted above.
culverts are in olace and will be keot functional and operable such that a pattem of
downstream erosion is not initiated.

For the minimal construction that will need to be done, contractors will be required to
use properly instelled _sjlt fenceq c.o.jf..rollg, ql qlmi@r gtlqctulgg as ngg
runoff and erosion. and to minimize impacts to the ephemeral washes
site. These structures will be industrv standard. using similar materials. installation
techniques, and maintenance orotocols as specified in DOGM's reclamation quide
(DOGM 2008). In any event, the existing large earthen retention dam will receive any
runoff and prevent off-site sedimentation.____

Ooerations
Newly created topsoil stockpiles will be protected by seeding with a fast-growing grass
mixture as prescribed above to reduce erosion. Further, they will be surrounded by
small perimeter berms to ensure that any eroded material will remain at the bottom of
the pile. Existing topsoil stockpiles appear adequately protected against erosion in their
current condition.
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107.4. Deleterious or Acid-forming Materials

All tanks, including those containing shale oil product, fuel, solvents, lubricants, or
wastewater, will be located within lined, bermed containment areas. An SPCC Plan will
be prepared and followed for all tanks that contain hydrocarbonq, As noted.pf.qyi.o..rJsly.
this olan will address all of the reouirements of 40 CFR 112. includinq secondarv
containment. insoections. soill prevention. etc. A copv of this olan will be-place.C.ifr

uld e sp!!! qatlr, q9 fqqqitg4
and contain the spill, appropriate \-._

other produced waste or other oroducts. not currentlv anticioated to be oresent. would ".. \.'
be keot contained. confined. and eventuallv hauled off site for orooer disoosal.

Sulfur and nitrogen are generated as a result of the retort and upgrading processes,
which can include hydrotreating. During Phase 2 RD&D, upgrading will not occur, so
essentially all of the generated sulfur and nitrogen will be retained within the shale oil
product, with the exception of minimal amounts that would be a component of air
emissions, assuming that the ATP plant is used at the White River Mine site.

As described above in Section 106.2.5, the spent shale disposal pile is not expected to
be acid-forming. lts chemical characteristics, as well as the chemical characteristics of
leachate through the pile, will be thoroughly analyzed during both Phases 1 and 2 ot
OSEC, LLC's RD&D operations. Meanwhile, by design, this material will remain
isolated from the environment so that deleterious constituents, if any, such as volatile
organics, trace metals, or remaining hydrocarbons which may be present, are not
released.

As noted above. a SAP will be preoared and submitted to DOGM and BLM for
placement in Apoendix C of this NOI/POD. lt will describe the details of the orooram to
characterize leachate chemistrv and quantitv. infiltration characteristics of the
comoacted spent shale. qeochemical characteristics of the soent shale. retort

107.5. Soils

As described above in Section 106.6, topsoil will be handled so as to be protected and
available for reclamation. This includes avoiding re-disturbance of existing stockpiles Dalacxt: thambr 11,2m7
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that remain from previous operations. Newly salvaged topsoil will be seeded with an
interim grass mix, and protected from run-on or erosion loss by a small perimeter berm.

107.6. Concurrent Reclamation

Given the short timeframe of Phase 2 RD&D activities (up to 14 months) concunent
reclamation is not likely to be practical. However, any areas that are disturbed by
oSEc, LLC Jhat are n9t [gqtjngly 9f 9q_r_r9_'_'!!y ']99q Wi[ 9e lep! !n q getq. _
environmentally stable condition. Noxious weeds on the Uintah County and State of
Utah Noxious Weeds lists will be monitored for, and aggressively treated, if present on
these disturbed sites, as required by the BLM (2007).

R6474-108. Hole Pl rements

All exploration holes that were drilled during previous development were plugged with
BLM oversight. OSEC. LLC drilled a hole in June 2008. which was aooroved bv BLM
and DOGM. This hole was comoleted as a qroundwater monitorino well. As reouired
bv those aporovals. this well will be orooerlv oluooed when no lonoer needed. No other
drill holes are planned during Phase 2 RD&D operations.

R647-4-109. Assessment

This section describes resources that have the potential to be impacted, the types of
impacts that could occur, and the means by which impacts will be prevented, minimized
or mitigated. lt has been written to include the full s hase 2 RD&D
operation s $ g_sgfj p gq g_boyg,

109.1. Surface and Groundwater Systems

Surface Water
The lease area jq lqggted !n lhe lqtrygf.pe(-eI qre s_,1QQ qqlrerq,fnrle wltite Eygr: Fegilt
(HUC 14050007), less than a mile from the river corridor. Annual rainfall averages 8-12
inches per year. With average base flows of about 420 cubic feet per second (cfs) and
average spring runoff flows of about 1,300 cfs (BLM 2007), the White River is one of the
main tributaries to the Green River. Their confluence is located just south of Ouray,
Utah about 20 miles west of the The Green River is part g_f tlte:.Qqlqta_do_
River system.

Located on a generally north sloping plateau dissected by numerous ephemeral
drainages, the does not contain ?!y pgfgryid qq{qg_e Welel qqy-lqeq,- .Ihe
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nearest live stream is the White River itself. There are no known springs in or near the
, .Ihq. qp_beqerelqerfeeee th4 eroqe theere? ?fq lvpigel-o.[ tbe.qe fs!u9. nr .

this high-desert environment. Channels are incised in some reaches and essentially
undefined in others, riparian vegetation is lacking, and bed/bank sediment movement is
evident. The runoff regime of these channels is controlled primarily by local summer
thunderstorms that generate infrequent and shortJived, but often intense, flash floods.

Previous activities associated with oil shale mine development at this site have modified
local natural surface drainage patterns. As part of this past development, a large
earthen retention dam with jry:pqyldj_ng qep?glql 9J ?1 _1 a_qp:lpd (qq,Zq!.gqq ._-. --
gallons) was constructed across an ephemeral wash to capture all runoff and sediment
from the A4q -thg r,rp:g!'eq!e4 .9e!qhq'.en!. ..I!e iq'por4df_n9.r:rt W?9 -_--
designed to contain runoff from a 100-year, 24-hour storm even . .T.hgfg,iS. .-- -
little sign of significant flows reaching the dam in recent years. Additional information on
the hvdrolooic desion of this dam is contained in Section 106.9 and in Aooendix.Q.

Groundwater
Groundwater underlies the Jease aE? 4 qgpt_h, _P_reviggg gr1gerclg-r!!9--y.v.gf-b!ngg .- .--
intercepted the Birds Nest Aquifer about 620 feet below ground surface. In fact, as part

million gallons of groundwater trapped above t _
will be required. The Birds Nest Aquifer is located within the Parachute Creek Member
of the Green River Formation. The bottom of the overlying Uinta Formation generally
serves as a confining bed for the Birds Nest Aquifer (BLM 2007). The Birds Nest
Aquifer appears to average about 125 feet thick in the vicinitt lts
areal extent has been estimated at about 300 square miles [ib;="---
2002). Gradient is to the northwest at about 250 feeUmile.

Water bearing zones are also found in the lower Uinta Formation, (above the Birds
Nest), and the Douglas Creek Member of the Green River Formation (below the Birds
Nest). Stratigraphically, the mineable oil shale is located between the Birds Nest and
Douglas Creek aquifers. Uinta Formation groundwater was encountered during the
original shaft development for the project, though in much smaller quantities than the
Birds Nest Aquifer.

Near the White River Mine site, but off of the lease. shallow ground water is present in
the unconsolidated alluvial aquifer associated with the White River. Dynamac
Corporation (2002) estimated the average alluvial aquifer thickness at about 30 feet.
Connection between the artesian Birds Nest Aquifer and the White River alluvial aquifer
occurs through upward leakage, at an estimated rate of about 30 acre-feeUyear (BLM
2007). The Birds Nest and lower Uinta Formation aquifers are also connected through
both upward and downward leakage. Further, in certain reaches along the White River,
discharge from the alluvial aquifer to the underlying Uinta Formation also occurs. The
Birds Nest and Douglas Creek aquifers are considered to have a negligible connection.
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Surface and Groundwater Qualitv
According to the EA that was prepared for the OSEC, LLC project (BLM 2007), total
dissolved solids (TDS) were measured in the White River between 1974 and 1984, and
were found to be inversely related to flow. This is a typical pattern in the region, where
snow melt serves to dilute higher TDS base flows. During that same time period, total
suspended sediment (TSS) concentrations for the White River were found to vary over
several orders of magnitude, but in general, increasing in concentration with increasing
flow - again typical for streams in this region.

State-designated beneficial uses for the White River and its tributaries are 28
(secondary contact recreation), 38 (warm water fish and aquatic life), and 4
(agriculture). The latest 305(b) report to Congress (Utah Division of Water Quality
2006) finds that the White River fully supports its designated 38 and 4 beneficial uses
(2B was not assessed), and thus its water quality is not considered to be impaired.

Dynamac Corporation (2002) discussed the water quality of area groundwater.
Baseline data from the 1970s was compared with data collected in the mid-1980s
(during previous mine development at this site)as well as data collected in 2001. Their
analysis states that water from the Birds Nest Aquifer is not potable or suitable for stock
watering or irrigation. TDS averaged about 4,100 mg/l in the up-gradient wells,
decreasing to about 2,275 in down-gradient wells due to the addition of Uinta Formation
groundwater. Further, they noteQ that iron and manganese commonly exceeded water
quality standards. Although the 1985 data showed elevated levels of some parameters
in some wells, this was not replicated during the 2001 sampling.

As oart of the Staqe 1 mine characterization described above in Section 106.2.1 , OSEC
LLC contracted with MWH to collect two water samoles from the 3O-foot mine shaft.
The samole results. obtained in late sprinq 2008. indicated a TDS of about 6.530 mq/l
(MWH 2008a). (The White River. with its Class 4 aqriculture beneficial use. has a TDS
standard of 1.200 mq/|.) Unlike the previous samolinq. neither iron nor manqanese
were elevated. althouoh MWH noted that total chromium. reoorted at 0.18 mq/l in both
samples. exceeded the Class 38 (aquatic) criterion. MWH also noted that
tetrachloroethene and trichloroethene were oresent in both samples: 30 and 35 mq/l for
the former, and 76 and 85 mq/l for the latter. These data are included in Aooendix E.
and were discussed previously above.

Water Riohts
According to the Utah State Engineer's Office online database (accessed in November
2007), there are no surface or ground water (including wells) rights in Sections 22 or 27
of Township 10 S, Range 24 E. The previously held water right for the sediment
retention pond lapsed in 1997.

Potential lmoacts to Water Resources:
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produces a non-erosive velocity will also be done to ensure that the ephemeral wash is
not impacted. Fe_caqge el! fvater Wit! 99 994lqin9E_!y the retention dam, there will be no
impacts to the White River.

this material to the environment. Operational features such as secondary containment
will reduce this potential, and the earthen retention dam will provide an additional
measure of protection to the White River. Further, BMPs such as regular equipment
maintenance and standard operating procedures for servicing vehicles, the processing
retort, and other mechanical systems will minimize the chance of spills. To the extent
possible, handling and transfer of waste oils and sludges will take place in areas with
secondary containment.

The spent shale disposal area will be isolated from upstream runoff through the use of
perimeter diversions. Compaction of individual spent shale lifts will minimize infiltration
of precipitation through the spent shale, and allow for maximum evaporation and the lifts
will be qraded and slooed to prevent oondino on the oile surface. Any infiltration,
entrained water, or surface runoff from the spent shale disposal pile will be prevented
from entering surface waters by direction to the down-stream pond, the leak collection
system, and the liner. This capture and collection system will also prevent this water
from €4tgfing 9_[9q_0qw
described fullv in the MWH (2007) desiqn reoort. incoroorated bv reference into this
NOI/POD. and oreviouslv supolied to DOGM and BLM. Summary desiqn information is
included in Aooendix.9"o.l!hig.NOl/POD and d,eg.gribgd bri.-etly.!fr...S.g,cjig.qil.Q9,?*5..e.nd"
106.9 above,

In edCtlon, tle _aUV! €QQZ) haq r:_eq'tjreq the! qqEc, L_L_q .qgqri!, ?_r:'q g_o4ph{ wt!!l
water quality monitoring plan, which will further ensure that any water quality impacts
are identified and subsequently eliminated or mitigated. This monitoring plan will
address all of the commitments made during the EA process, and will be prepared and
submitted to the BLM for approval prior to construction of any Phase 2 RD&D facilities.

. - " '

109.2. Wildlife Habitat and Endangered Species

As part of the EA for all three phases of OSEC, LLC's project (BLM 2007\, several
categories of wildlife were considered in regard to the potential for the project to impact
them or their habitat. These categories included: threatened/endangered wildlife
species as identified by the U.S. Fish and Wildlife Service (USFIVS); sensitive species
as identified by either the BLM or the State of Utah; other species managed by the Utah
Division of Wildlife Resources (DWR); and migratory birds as defined by the Migratory
Bird Treaty Act. Based upon BLM expertise and habitat field surveys conducted within
the 160-acre lease area and other rights-of-way, the EA noted those species that have
the potential to occur within OSEC, LLC's project area and thus require detailed
analysis and possible clearance surveys.
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According to this information, the threatened/endangered wildlife species that required
detailed analysis were the bald eagle and four species of native fish. (Subsequent to
EA analysis, the USFWS de-listed the bald eagle, but bald eagles remain protected by
the federal Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act.)
This soecies is discussed below.

Potential impacts to the fish are essentially restricted to water depletions. The subiect
of water depletion from the Colorado River Basin due to surface water or oround water
withdrawals associated with OSEC. LLC's oroiect (Phases 1. 2. and 3) was addressed
in BLM's EA (2007). That document indicates that Phase 3 would result in a deoletion
that would cause it to be subiect to a one-time contribution to the 1987 Recovery
lmolementation Prooram for Endanoered Fish Soecies in the Uooer Colorado River
Basin (Recoverv Prooram). Phases 1 and 2 were not considered to cause a deoletion

q9. Jhe four. listed soeqles d._---.--

Sensitive species that were carried forward for detailed 
"n"ty.,. "r" 

,i" t"r^rni""r" I 
t '

hawk and the Townsend's big-eared bat. The three species managed by the Utah i .
DWR that were noted as requiring detailed analysis are the pronghorn antelope, mule ',,'.

deer, and mourning dove. Although numerous species of migratory birds use the area \.
for nesting and roosting, only the bald eagle and ferruginous hawk are discussed in this
Cocum.e..nt.
Habitat characteristics and ecological concerns of the species noted above are
discussed briefly below.

Bald eaoles are no longer a threatened species, but are still protected by the acts noted
above. They typically nest in large trees, primarily cottonwoods and conifers, although
they have also been known to nest on projections or ledges on cliff faces. They prefer
areas within a few miles of perennial water, such as the White River. Although no bald
eagle nests have been found, it is possible that they may nest in the area of the White
River Mine. Nest surveys were conducted in 2006 and will need to be repeated prior to
construction, as described at the end of this section.

FequoiFous hawhs have been identified by the BLM as a sensitive species that prefers
open grasslands and shrub steppe areas. Their habitat includes sagebrush and
greasewood-saltbush shrublands, often on the periphery of pinyon-juniper habitat.
Fenuginous hawks typically nest on the ground or in lone trees, far from human activity.
Potential impacts to fenuginous hawks include temporary displacement during
construction and prior to successful reclamation. plgl glrryeyg WilL lqgd tq be*..
conducted prior to construction, as described at the end of this section.

Townsend's bio-eared bats are also a BLM-defined sensitive species. They commonly
hibernate in relatively cold and well-ventilated locations, such as are located within mine
entrances. Their maternity and hibemation colonies are typically found in caves and
mine tunnel entrances, and potential habitat exists within the Project Area. While bat
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surveys are not required prior to construction, if bats are discovered, the BLM will
require specific measures, as described at the end of this section.

Pronohon antelooe are managed by DWR, and prefer grasslands, sagebrush plains,
deserts, and foothills. Suitable year-long habitat exists within thegrea. Potentie!.iq'peqtq
include long-term displacement by construction and mining activities prior to successful
reclamation. No specific project-related stipulations were considered necessary for this
species as a result of the EA's impact analysis.

Mule deer are another large game species managed by DWR. These animals prefer
coniferous forests, desert shrub, chaparral and grasslands with shrubs. They are often
associated with successional vegetation. Suitable year-long habitat and winter range
exists within thegrea. PotentLq! lmpqqlq ir_'el_ude lqng:tery! 9jqpleqe!'!9n! _by ggrylfqglon
and mining activities prior to successful reclamation. Timing limits will be implemented
in some of this area, as described at this end of this section.

Mourninq doves are one of the upland game birds managed by DWR. They prefer open
woodlands, forest edges, cultivated lands with scattered trees and bushes, and desert
country near water. They usually nest in trees or shrubs. Mourning doves were
observed in upland areas near the White River and Evacuation Creek. However, no
individuals were observed during field surveys conducted as part of the EA process.
Potential impacts include longterm displacement by construction and mining activities
prior to successful reclamation. However, the project should have minimal impact on
these animals because there is abundant similar habitat adjacent to thelg.?se.efgq, q1q
no specific stipulations were imposed by the BLM.

In order to minimize the potential to impact several of these species, OSEC, LLC
committed to the following stipulations that relate to Phase 2 RD&D, as part of the EA
process:

Pre-construction clearance surveys will be conducted in the spring prior to
construction to identify bald eagle nests located within one mile of the
project site, and in winter to identify active bald eagle roosts within 0.5
miles of the project site. Construction activities will not occur within 0.5
miles of any active bald eagle nest from January 1 to August 31 and within
0.5 miles of any active roosting sites from November 1 to March 31.

Surveys will be conducted each spring to identify active raptor nests within
0.5 miles of active construction areas. Construction activities will not
occur within 0.5 miles of active raptor nests between January 1 and
August 15, or until fledging and dispersal of young.

lf bats are found in the mine, one-way doors will be installed at the mine
shaft entrances that allow bats to safely leave, but not re-enter the mine
shafts.
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Because there will be no ooen orocess water oonds associated with Phase 2 RD&D.
fences will not be necessarv to orotect wildlife soecies.

The incremental loss of habitat associated with Phase 2 RD&D new disturbances is not
considered to be significant. Further, it will be temporary as reclamation of this new
disturbance, as well as reclamation of other currently disturbed areas used during
Phase 2 RD&D, will reestablish those areas as suitable habitat.

109.3. Soil and Plant Resources

Much of the mining area was disturbed previously and soils have already been
salvaged. Topsoil on areas slated for new disturbance will be salvaged as well. Soils at
the mine site are channery sandy loam and, though chemically suitable, are of limited
productivity due to rock fragments, shallow depth to bedrock, steep slopes, some areas
of high sodium or carbonate content, and low organic mafter. More details onefe? qg!!g
and vegetation are provided in Sections 106.6 and 106.7, above.

During Phase 2 RD&D, impacts to soil and plant resources will be minimal due to the
small amount (4.3 acres) of new ground disturbance that is planned. Topsoil will be
salvaged and the piles will be seeded to prevent loss. During reclamation, soil and
vegetation will be reestablished on the new disturbance as well as areas used during
Phase 2 RD&D that are cunently disturbed. Reclamation practices such as using native
and adapted seed in an approved seed mix, and using proper seed bed preparation and
seeding practices will help to ensure that reclamation is successful at re-establishing
viable soil and plant resources.

Although an accidental release of fuels, produced oil, waste water or other liquids could
contact soil or plant resources, this potential is very low given the secondary
containment of those liquids. Further, any such release will be rapidly controlled and
mitigated.

Noxious weeds may invade disturbed lands; however, the BLM (2007) has required
OSEC, LLC to commit to controlling those species. In part, noxious weed introduction
will be reduced by using weed-free seed during reclamation. survevino for soecies orior
to disturbance. controllinq and eradicatinq invasive soecies. etc.. as will be described in
the noxious weeds manaoement olgl.Jhgf.9S.E*9,..1!9..Wj!l pfgpere.qnd Sqb.mjl.lg..the
BLM.

109.4. Slope Stability, Erosion Control, Air Quality, Public Health & Safety +-

Slooe Stabilitv
The operation is an underground mine, and further, one that has already been
developed. Thus there will be no exposed highwalls or other large excavations that
could present stability concems. All new work pads and materials storage areas,
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including the expansion of the processing facilities pad, will be constructed on flat to
slightly sloping topography, and will not create unstable slopes.

In addition, with the exception of the spent shale disposal pile, there will not be a need
to create large amounts of additional fill. That pile has been engineered to ensure
stability (MWH 2007). At its final configuration, it could be 15-20 feet high with
sideslopes that are a maximum of 3h:1v. The comolete design report for the spent
shale disoosal oile has been submitted to DOGM and BLM. and is incoroorated bv
reference into this NOI/POD.

Erosion Control
Erosion control is discussed above in Section 107.3.

Air Qualitv
OSEC. LLC has been in discussions with EPA Reqion 8 about air oermiftino
reouirements for the Phase 2 RD&D oroiect. Consistent with Title V requlations that
require submissions of a Title V oermit aoolication within 12 months of beoinnino
commercial ooeration. EPA has indicated that a Title V air oermit will not be required for
Phase 2 if the duration of retort ooerations is less than 12 months. OSEC. LLC commits
to operate the ATP retort in Phase 2 RD&D so as not to emit more than 100 tons in anv
12 month oeriod of anv air pollutant requlated bv the Clean Air Act.

In the absence of an EPA minor source preconstruction oermittinq proqram in the
iurisdiction of the lease area. OSEC. LLC will install emission control devices on the
ATP svstem durinq Phase 2. consistent with the EA (BLM 2007). includinq air oollution
control devices for sulfur dioxide (SO2). carbon monoxide (CO). and particulate matter
(PM) achievino a 95% removal efficiencv. All emissions will be limited to and
maintained at minor source thresholds, .-

f,.'J!'.th.er,._o_9FQ. L_L_Q witlqgl_nq'j! !9 ggyerq! 9?9qr9s_!9 etgqr,g !.!et qir qqalily
is protected*Fqqilive pqtiqqlate Qqqt Wjll 9e conttqlled !t qeye1q! !v?yq. P'rqt in_lrj!,itqfq
will be used on road surfaces as needed, and speed limits will be established and
enforced to minimize traffic-produced dust. ,Wqtgf !4lqlq qlq1qf gp1qye,rq wll! be qqgd
as needed during topsoil salvage and construction, andrrvater soreyers yyill.be used as
needed at the crushing and screening plan and work areas. The erosion
control measures described above will also inhibit particulate dust.

All vehicles. and earth- and shale-movino equipment will be properly maintained to
maximize performance and minimize fuel combustion and particulate emissions.
t _ . - - - - _ . -  . - - .

As demonstrated in the Environmental Assessment (BLM 2007). emissions from Phase
2 result in ambient air qualitv impacts of less than 2% of the aoolicable National
Ambient Air Qualitv Standards.

The mine openings will be expected to produce methane gas emissions. The main
shaft, which serves as the mine exhaust shaft, will be equipped with a continuous
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methane monitoring device at the surface to log the methane levels into a computer and
to provide an alarm if the methane concentration in the exhaust air reaches one
percent. Additionally. as required bv MSHA. methane concentration will also dictate
various actions deoendino uoon concentrations. including evacuation of oersonnel as
soecified. These action levels and subsequent required actions will be soecified in the
ventilation olan that will be submitted to. and aooroved bv. MSHA.

During Phase 2 RD&D operations, surface air quality monitoring stations may be
installed as necessary to support future Phase 3 RD&D air quality permits. These
would be used to establish baseline conditions and monitor surface air quality during
retort operations. EPA Reqion 8 has stated orallv that existinq meteorological data are
sufficient for air qualitv modelinq for Phase 3. However. if reouired. orior to ooerations.
an air monitorinq olan will be prepared bv OSEC. LLC and submitted to the BLM and
DOGM for olacement in Appendix C: BLM will have aporoval authoritv for this olan.

Public Health and Safetv
The site will be maintained in a clean and safe condition at all times.

Explosives will be used underground within the mine as allowed by MSH
requlations. requirements. and guidelines will be followed throuqhout all of the Phase 2
mininq activities). Blasting signs will be posted at appropriate locations. All explosives
will be stored as required by state and federal regulations to prevent unauthorized use.

Public health and safety will also be maintained by gating the two access road entries,
and placing warning signs at these gates.

Further, OSEC, LLC's HS&E plan (copies of which will be provided to DOGM and BLM
ill address emergency response procedures that will

ensure both employee and public safety.

After the conclusion of Phase 2 RD&D activities. and orior to either the initiation of
reclamation activities or Phase 3 RD&D development. OSEC. LLC will maintain the site
in an orderlv and clean condition. All storm water. oollution control and monitorino
devices will be maintained in workinq order. Further. all roads and facilities will be
maintained in workinq order. The site will be secured to orevent unauthorized activity:
road oates will remain locked. oortal doors will be keot closed. and all shafts will be
fenced with locked qates.

110.1. Current and Post Mining Land Use
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This section is oredicated uoon the assumotion that Phase 3 RD&D will not occur.
Further. the reclamation discussions and suretv calculations are based uoon the
assumotion that the full scope of Phase 2 RD&D disturbances and activities has been
conducted.

The a has been uqgd li9t9{9e!y fqr.Einjltg e!'!q glplglelqn, ?_s ryelt ee .fqr !!yeq!gc\ .i' ,:
grazing ;nd witdiife hibiiai. eised upon nearui culiuiai sites (at-M 2067), lfwis aiso ,'
used by pre-historic cultures.
been reclaimed. the post-mining land use will
wildlife habitat. and continued maintenance of the site for potential mine develooment.
While the establishment of continued mine develooment ootential as a oost mininq land l
use is not tvoical. the nature of this site warrants this. First. based uoon the lease i
aqreement between OSEC. LLC and the BLM. OSEC. LLC believes it will be i
resoonsible for reclaiminq onlv those areas of the laroer White River Mine site which it i
uses. occuoies. or disturbs. Second. Jhg p.reggnc.e:gf ah:qa.9v Bi.ned gil sh.?!e end i
usable surface infrastructure would make the site conducive to another tvoe of RD&D
proiect bv other entities should OSEC. LLC relinquish the RD&D lease. Both the i
historical context of the site and the future viabilitv of oil shale develooment warrant ,'

- . - i

110.2. Reclamation of Roads, Slopes, and Structures 
-i

Durinq reclamation. as described below. and summarized in Table 6. OSEC. LLC will i
reclaim 42.4 acres of oround. i

q1nqliqn ecllyitj,eq wi!. !nc!rtq9 c!991l[9 qf thg v.r]Cergrqstd q.r!ne, d.e.1lo!itj9!'! ?nq .
removal of all surface facilities constructed or used in conjunction with the RD&D
project, with certain exceotions noted beloraq enq teg!e!!etr_o__O enC feVggg.Fqign g
areas disturbed by the project operations. IIe .g-{ptmg 9?4h-e! _r9!.gn!iq! C.e11 WllL '' .
remain functional and unreclaimed. and responsibility for it will revert to the BLM. The ' ..'
existino stockpiles of oreviously mined oil shale will remain unreclaimed (consistent with
the terms of the rioht-of-wav). As discussed further below. most roads (both on- and
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offjease) will be left in a maintained and usable condition and resoonsibilitv for them will
revert to the BLM. Other surfaces. as shown on Fiqure 18 and Table 7 below. will be
reclaimed. As shown. onlv a small oortion of the reclaimed area will be reoraded (as
shown on Fiqures 18 and 19) before underqoino surface oreoaration (rippinq). topsoil
olacement. and seedino. The remainder (shown in on Fiqure 18) will not be reoraded.
but will have surface oreparation (riooinq). topsoil placement. and seedino. Certain
details of the reclamation treatments at the spent shale disoosal pile are soecific to the
nature of that test facilitv: those are described in the MWH (2007) desiqn reoort. which
has been suoplied to BLM and DOGM and is made part of this NOI/POD bv reference.

As stated above. OSEC, LLC believes that any structures, facilities, or disturbed areas
that remain from prior mine operations and that have not been reoccupied or used by
OSEC, LLC during Phase 2 RD&D operations will not be reclaimed by OSEC, LLC. All
applicable state and federal permit requirements will be followed during the reclamation
process.

Underoround Mine and PortalAreas
All machinery, equipment, supplies, piping and wiring will be removed from the
underground mine and hauled off site for re-use or proper disposal. The surface
support facilities such as the hoist and hoist house, headframe, ventilation fan and other
ancillary mining equipment and structures constructed as part of the Phase 2 RD&D
project will also be dismantled and removed from the site.

It is assumed that a reinforced concrete bulkhead will be installed in the lower decline
below the Birds Nest Aquifer prior to backfilling the main shaft, the ventilation shaft, and
the utility raise. These three shafts, as well as the decline portal (outside the outer air

revegetated. This backfill will require about 29.500 CY. The material will from come
from several sources: (l) apBroximatelv 4,500 CY of earth and rock removed from the
mine durinq the reopening process: (2) aooroximately 1,000 tons (estimated at
aooroximatelv 350 CY) of mine waste that will be removed from the mine durinq Phase
2 but not suitable to be processed: and (3) approximatelv 24,650 CY of additional wastg
material that was removed durino initial mine development in the 1980s and is currentlv
comorisinq a fill west of the 3O-foot shaft.

Od.fG Dcn$rtl,2m7
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Surface FacilitieE
All Phase 2 RD&D project-related structures, ancillary facilities, nd
above-ground utilities (includinq electrical cables and oenerators) will be dismantled as
necessary and removed from the site. All resultant demolition debris, including trash,
will be taken away from the site to a licensed disposal facility. All concrete foundations
and equipment pads either constructed or used by OSEC, LLC will be demolished and
the rubble will be hauled to an off-site landfill..Thj.s jncludes aoprqxi.nl?lgly 175 CY.gL
broken uo concrete from the ATP plant oad and the utilitv raise pad: it also includes the
250 CY of concrete rubble that was removed from the mine durinq reopeninq tasks.

t _ _ _ - - _ - _ _ _ _ _ . - _ - -

All tanks, containers, etc. associated with the processing system, including chemical
other hazardous materials, wastes, or other materials they contain, will be removed
from the site to a licensed disposal or recycling facility. Hydrocarbon tanks will also be
removed and any residues will be disposed of in an approved off-site facility.

As needed, to improve root penetration, compacted areas will be ripped to a depth of
approximately 12 inches using a tractor-pulled ripper or similar equipment prior to
topsoil application.

Slooes
In general, site topography will not be substantially altered after Phase 2 RD&D
operations. Most surfaces, including most slopes and pads, will remain in their current
configuration and will not be reqraded durinq reclamation. In particular. the crusher site :

Reqradinq will be done over 1.7 acres in the vicinitv of the shaft disoosal oile. where in-
mine waste material had been olaced durinq orevious ooerations. Aooroximatelv

reclamation activities. After this material is removed. the surface will be left in a
qenerallv uniform.2h:1v slooe. Fiqures 18 and 19 show this area. and Fiqure 19 ,"'
includes cross section details. !___.___._

accordinq to the methods discussed in Section 110.6.
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Drainaoes
The ephemeral drainage that bisects the portal and processing areas will remain in its
current alignment. During reclamation activities, it will be protected from sedimentation
using temporary sediment control structures such as €gtl.rolJsot-gjl! fglqgg i! apqq
where regrading will have the potential to contribute sediments to this area.

Ponds
The existing earthen retention dam will remain and responsibility for it will revert to the
BLM.

The 0.$acre-foot storm water detention pond associated with the spent shale disposal
pile will be reclaimed by removing its liner and backfilling to approximate original
contour. Backfill materials will be come from the originally excavated materials which
were used to construct the pond's berms. The backfill will be moderately compacted
prior to topsoil placement and reseeding. Should the BLM prefer that the retention pond
be left functional, OSEC, LLC will do so, however the surety includes full reclamation as
described here.

110.3. Surface Facilities to Remain

After Phase 2 is complete. the surface facilities that will remain will be those that were in
existence prior to OSEC LLC's operation. but which OSEC. LLC did not use. These will
include the mine services buildinq. the sewer plant. the water treatment olant. the
microwave tower and associated buildinq. and the northemmost existinq oil shale
stockoile. These are shown on Fiqure 5A as unoccupied during Phase 2. In addition.

arthen retention dam will also remain in a functional, un;fggtdmgd-sJ?lg....Lest,.thg
soutn6lnm66i 6ir 6hi6
removed aooroximatelv 8.000 tons of this material durino Phase 2 ooerations. and
oerhaos mav have removed additional quantities for use bv others. but it will be left in
an accessible and usable confiquration for others. As noted above. roads leadino to
these surface facilities that will remain will also be lefi functional and unreclaimed. r _ _-,

110.4. Treatment, Location and Disposition of Deleterious Materials *\

All remaining shale oil, fuels, liquid wastes, and roduced water from oil r,,,,
shale retorting will be transported off site for sale or for disposal at a licensed facility.

At the completion of Phase 2 RD&D, there could be up to 42p00 tqlq oJ pryyiouqly
mined shale left stockpiled on site (less if OSEC, LLC has provided oii snate to othei-\
entities for their own testing, as required under the lease agreement). This material will 

'\

be left in place to remain available for other users.
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The spent shale pile will be the other large waste feature left on site. Final plans for this
disposal area will depend on information collected during operations regarding the
presence/absence of any deleterious leachate from the pile, and the quality of any water
coming off of, or out from under, the pile. lt is expected and assumed that the as-built
pile configuration, with no slopes steeper than 3h:1v, will generally remain, and will be a
sufficient surface upon which to place topsoil. However, the above-ground piping and
the vault associated with the leachate collection system will be. removed from the site.
In addition, the on-pile storm water runoff channels will be backfilled and compacted so
that they will no longer direct runoff to the small storm water retention pond, which will
be reclaimed and no longer function. The external interceptor ditches will remain so as
to continue to keep runoff away from the pile. Should the BLM prefer that the retention
pond and internal ditches be left functional, OSEC, LLC will do so; however, the surety
includes full reclamation as described here.

Other than the spent shale and any remaining stockpiled oil shale ore, there will be very
little fill or waste material left on the surface after Phase 2 RD&D. Rock and backfill
removed from the portal and declines at the start of Phase 2 RD&D will be reused
during closure as described above. lt will be temoorarily stockoiled near the areas from
which it is removed. as shown on Fiqure 5A.

110.5. Topsoil Redistribution and Revegetation

Toosoil Reolacement and Seedbed Preoaration
Currently, 19.40QCY yards ql lopqq{ Lq qtqckplle_d wilhin the Le..ase grga .
for reclamation. In addition. approximatelv 6.940 CY will be salvaqed from areas newlv
disturbed durino Phase 2 RD&D. This will result in aoproximatelv 26.340 CY of on-
lease toosoil available for use after Phase 2 RD&D is comoleted. This quantitv would
onlv allow for a replaced topsoil deoth of approximatelv 4.7 inches. which is considered
insufficient for orooer reclamation. Thus. in order to obtain a uniform 12 inches of
toosoil over the 42.4 acres reouirinq toosoil Gee Fioure 18). an additional 42.100 CY of
toosoil will be obtained from the nearbv offlease toosoil storaqe pile. The use of this
toosoil will require additional aoorovals from BLM. which will be souoht well before
Phase 2 RD&D reclamation beqins. A total of 68.440 CY of toosoil will be used from
these three sources (6.940 + 19.400 + 42.100 = 68.440 CY).

depth of 12 inche+ .Most rgqds. qs-w.ell aF fgn?tr.'!!g _slg,ckpileC EW S_ltele ql_d lhe .'
earthen retention dam and associated pond area would not be reclaimed (thev will
remain available for other users). ,-

At the spent shale disposal area, the access road for the spent shale disposal area, and
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FeqeQ '/pqq en initie! .ep9-e9qr9-r'.t ,oI e&qp!e-d qheraqlerq.tlqq qf.lhe eqmpeeted tp.e-rt.....
shale, MWH (2007) has recommended a 1-foot-thick topsoil cover be placed atop the
spent shale prior to revegetation.

Because the BLM (2007) has noted that area soils are somewhat unsuitable for
reclamation due to a number of factors including high sodium and carbonate, a
representative sample will be collected from topsoil salvaged from the spent shale
disposal area, and one from an existing topsoil stockpile and analyzed for fertility.
Based upon the results, amendments could be used to enhance the topsoil's chemical
suitability to the extent possible.

pnce_ e99q 9_r_' J_hg preag..slaled fof.!9osoilino.,e.s sho.I+tr:Lon.FJgur.g.l3, !qpgq!!-W!!l 9-e_-.. 
'

pocked with a backhoe or trackhoe bucket to create small basins and provide a 
'':."-

roughened surface to retain seed and moisture, and to enable root penetration. On the
spent shale disposal pile, topsoil will be lightly scarified to provide a roughened surface
without disturbing the compacted spent shale material. Equipment used for topsoil
placement and preparation is likely to include a dozer and/or scraper.

Seed Mixture
A single seed mix shown below in Table 8 is proposed for all reclaimed surfaces.
mixture will be certified weed-free. Seed taos will be retained. and copies of them
orovided to BLM and DOGM within 30 days of the seed beinq olaced.

Seedino Method
The seed mix will be broadcast-seeded on the areas desiqnated in Fioure 19.
Reveqetation work. includino both seedbed oreoaration and seed aoolication. will take
olace in the late fall season. Seed will be soread as soon as oossible followinq seedbed
preparation.

Table I Reclamation Treatments
As$U flbe Ptllrrl) tred Typr

1 bio saoebrush
0.5 winterfat
2 four-winqed saltbush
3 crested wheatorass
3 bluebunch wheatqrass
4 needle & thread qrass
3 intermediate wheatorass
1 small bumet

0.5 blue flax
1 8 TOTAL
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An invasive, non-native weed management plan, conforming to the requirements of the
BLM an the

I project.

Reclamation witl be deemed successful when total vegetation cover is at least 11.4
percent, based upon data shown in Section 106.7, and DOGM approval.

R647-4-111. Reclamation Practices

This section is not required; instead, all required descriptions and commitments for
reclamation are contained in the reclamation plan section above, which addresses
R647 -4-1 1 0 requirements.

R647-4-112. Variance

R6474-113.

,rhcqql Lp bqgqd qpgr! !h9 ?e9_uq'p!9n.th?.!_?heqe 9 BP&P*-
operations will not occur, that the full scope of activities and disturbances occurred, and \,
that full reclamation to provide for the postmining land uses of livestock grazing and lr,
wildlife habitat will occur.
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Fr.r.A t$ ed.r|f Hrnt ryrrstlw.r

Prior to the conclusion of Phase 2 RD&D activities, OSEC, LLC will determine
whether to proceed to Phase 3 RD&D development. lf further development is to
occur, final designs and approvals could take up to one year after Phase 2 RD&D
is complete. During that interim, the OSEC, LLC will maintain the site in an
orderly and clean condition in preparation for Phase 3 RD&D activities. All storm
water, pollution control and monitoring devices will be maintained in working
order. Further, all roads and facilities will be maintained in working order. During
the period between RD&D Phases 2 and 3, the site will be secured to prevent
unauthorized activity: road gates will remain locked, portal doors will be kept
closed, and all shafts will be fenced with locked gates.

The following reclamation discussions and surety calculations are based upon
the assumption that Phase 3 RD&D is not viable, thus the site will be left in a
condition suitable for livestock and wildlife uses. lt also assumes that the full
scope of Phase 2 RD&D disturbances and activities were conducted (i.e., the
ATP plant was brought to the site and used for processing.)

The final reclaimed configuration, should OSEC, LLC cease activities and
terminate the lease after Phase 2 RD&D, will depend somewhat on BLM's future
plans for the site. Further, it is important to note that, based upon the lease
agreement between OSEC, LLC and the BLM, OSEC, LLC believes it will be
responsible for reclaiming only those areas of the larger White River Mine site
which it uses, occupies, or disturbs.
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LINITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU of LAND MANAGEMENT

UTU- 84087

OIL SHALE RESEARCH, DEVELOPMENT AND DEMONSTRATION (R,D&D) LEASE

Part l. Lease Rights Granted

This lease is entered into on 
-3,:te 

?-l r%n1 to be effective on$i+:.llZlZ_by the UNITED
STATES OF AMERICA (the "Lessor"), bcting through the Bureau of lland Managi:ment (hereinafter called
This lease is entered into on Tun

the "Bureau"), ofthe Department of the Interior (the "Department"), and

Oil Shale Exploration Company, L.L.C,.
3601 Spring Hill Business Park
Suite 201
Mobile, Alabama 36608

(the "Lessee"), pursuant and subject to the provisions of the Mineml Leasing Act of February 25, 1920 as
amended (30 U.S.C. l8l-287), hereinafter called the "Act", more specifically section 2l of the Act (30 U.S.C.
241), and to the terms, conditions, and requirements (l) ofall applicable regulations promulgarcd by the
Secrctary ofthe Interior (the including revisions thereofhereafter promulgated by the Secretary
(and not inconsistent with any specific provisions ofthis lease), all of which shall be, upon their effective date,
incorporated in and, by reference, made a part ofthis lease for mining operations. To the extent the provisions

(c) "Leased
follows:

means the lands described as

T. 10 S., R. 24E., SLM, Utah.
Sec. 22, EYzSE%SEI/4SWIA, NE%NEI/ISEY+,

S% NE%SE%, S% NW%SEY4'
SW%SEY4,WY2SE%SE%;

Sec. 27, NW 74NE %, EY2}{E%NE ZNW Y1.

Containing 160.00 acres, more or less.

(d) "Oil shale" means a fine-grained sedimentary
rock containing: (l) organic maffer which was derived
chiefly from aquatic organisms or waxy spores or
pollen grains, which is only slightly soluble in
ordinary petroleum solvents, and of which a large
proportion is distillable into synthetic petroleum, ffid
(2) inorganic matter, which may contain other
minerals. This term is applicable to any argillaceous,
carbonate, or siliceous sedimentary rock which,

I 
ofthis lease are inconsistent with the requirements ofany regulation or order, the lease terrns govern.

Part2. Terms and Conditions

Section l. Definitions

As used in this lease:
(a) "Authorized Officer" means any employee of the
Bureau of Land Management delegated the authority
to perform the duty described in the section in which
the term is used.
(b) "Commercial Quantities" means production of
shale oil quantities in accordance with the approved
Plan of Development for the proposed project through
the research, development and demonstration
activities conducted on the lease, based on and at the
conclusion of which a reasonable expectation exists
that the expanded operation would provide a positive
return after all costs of production have been met,
including the amortized costs of the capital
investment.



through destructive distillation, will yield synthetic
petroleum.
(e) "Preference lease area" means the area resewed
for leasing during the term of this lease to which
Lessee may earn a preference lease right. The
preference lease area for this lease is described as
follows:

T. 1O S., R. 24 8., SLM, UtAh.
Sec. 13, S%N% , SYr;
Sec. 14, S%NYz, S%;
Sec. ZZ,NE%NE%, S %NE%, SE%NWYI,

NE%SW%, NE%SE%SW%,
W Y2SEt/rS W %, W |ASEY4SE %S W%,
E %SE %S E %, NW |/4NEV4SEY4,

and N%NWt/qSE%:
Sec. 23, All;
Sec. 24, All;
Sec. 25, WVzW%:
Sec. 26, All;
Sec. 27, Et/zNEt/d, SW%NEt/o, WYINEZ+NE%NW%,

WYNE Y4NW Y4, SE%NW'/q and
SE%NE%NW%;

Sec. 35, N%N%.

O r. ro s., R. zs E.,sLM, utah.

Sec. 18, Al l ;
Sec. 19, Al l ,

Containing 4,960.00 acres, more or less.

(f) "Shale oil" means synthetic petroleum derived
from the destructive distillation of oil shale.

Section 2. Grant to Lessee

The Lessee is hereby granted, subject to the terms of
this lease, the exclusive right and privilege to prospect
for, drill, mineo extract, remove, beneficiate,
concentrate, process and dispose of the oil shale and
the products of oil shale contained within the Leased
Lands as proposed in the nomination submitted in
response to the Federal register notice of June 9,
2005. In accordance with plans of operation
approved pursuant to section 8, the Lessee may utilize

or dispose of all oil shale and oil shale products,
together with the right to construct on the Leased
Lands all such works, buildings, plants, structures,
roads, power lines, and additional facilities as may be
necessary or reasonably convenient for the mining,
extraction, processing, and preparation of oil shale
and oil shale products for market. The Lessee has the
right to use so much of the surface of the Leased
Lands as may reasonably be required in the exercise
of the rights and privileges herein granted. Occupancy
and use of existing structures and facilities will be
authorized by the approval of this plan of
development.

Section 3. Lessor's Reserved Interests in the Leased
Lands

The Lessor reserves:
(a) The right to continue existing uses of the leased
lands and the right to lease, sell, or otherwise dispose
of the surface or other mineral deposits in the lands
for uses that do not unreasonably interfere with
operations of the Lessee under this lease. (b) The
right to permit for joint or several use, such easements
or rights-of-way, including easements in tunnels or
shafts upon, through, or in the Leased Lands, as may
be necessary or appropriate to the working of the
Leased Lands or other lands containing mineral
deposits subject to the Mineral Leasing Act of 1920,
and the treatment and shipment of the products
thereof by or under authority of the Lessorn its lessees,
or permittees, and for other public purposes. Lessor
shall condition such uses to prevent unnecessary or
unreasonable interference with rights of the Lessee.

Section 4. Lease Term

The lease is issued for a term of ten years with the
option for an extension not to exceed five years upon
demonstration to the satisfaction of the authorized
officer that a process leading to production in
commercial quantities is being diligently pursued,
consistent with the schedule specified in the approved
plan of development. The lease is subject to



sonversion to a twenty-year lease under the
conditions specified in section 23.
Section 5. Rentals: Non-commercial Production

The Lessee shall pay the Lessor the statutorily
established annual rental in advance for each acre or
fraction thereof during the continuance of the lease of
$2.00. Rental is payable annually on or before the
anniversary date of the lease beginning the 6tl' year of
the lease. Rental is waived for the first 5 years of the
lease. The failure to pay rental by the anniversary
date shall be grounds for termination of the lease.
Should the Lessee fail to pay the full amount by the
anniversary date, BLM will notify the Lessee of this
failure and provide you with a grace period of l5 days
fi'om the day you receive notice to make payment in
full. Should no payments be received during the grace
period, the lease shall terminate without the need for
further adrninistrative proceedings.

Section 6. Royalties

(a) As long as the Lessee is not producing commercial
quantities from the leasehold, as determined by the
Lessor, the Lessor waives the requirement for royalty
on any production.
(b) Payments under this lease shall be subject to the
regulations in 30 CFR Part 218, Subpart E.
(c) Upon production for commercial purposes, the R,
D & D lease will be converted to the Oil Shale
Commercial Lease subject to the commercial oil shale
regulations.
(d) Royalties at the rate specified in oil shale

regulations shall become payable the first day of the
first month after commencement of production in
commercial quantities.

Section 7. Bonds

(a) Prior to conducting operations on this lease,
the Lessee shall provide a bond payable to the
Secretary in the amount determined by the authorized
officer, conditioned upon compliance with all terms
and conditions of the lease and the plan of
development. This bond shall be of a type authorized

by 43 CFR 3 104.I and must be sufficient to cover all
costs associated with reclamation and abandonment
activities. The authorized officer may require
additional bond upon determining that it is necessary
to assure full compliance for the operations conducted
under this lease. The Lessee shall have the right to
submit information to demonstrate that a lesser
amount would be sufficient to remedy noncompliance
and appeal the determination to the State Director.

(b) Upon request of the Lessee, the bond may be
released as to all or any portion of the Leased Lands
affected by exploration or mining operations, when
the Lessor has determined that the Lessee has
successfully met the reclamation requirements of the
approved development plan and that operations have
been carried out and completed with respect to these
lands in accordance with the approved plan.

Section 8. Plan of Development

(a) The operator must submit to the authorized
officer an exploration, mining plan, or in situ
development plan describing in detail the proposed
exploration, prospecting, testing, development or
mining operations to be conducted. Exploration,
mining plans and in situ development plans must be
consistent with the requirements of the lease, license
or permit for the protection of non-mineral resources
and for the reclamation of the surface of the lands
affected by the operations on Federal lease(s),
Iicense(s), or permits. The authorized officer will
consult with any other agency involved, and will
promptly approve the plans or indicate what
additional information is necessary to conform to the
provisions of the established requirements.

(b) The lessee/operator must submit 2 copies of the
mining plan to the authorized officer for approval. An
additional copy must be submitted if the surface
managing agency is other than the BLM. The
miningidevelopment plan must contain, at a
minimum, the following:

(l) Names, addresses and telephone numbers of
those responsible for operations to be conducted
under the approved plan to whom notices and orders
are to be delivered, names and addresses of lessees,
Federal lease serial numbers and names and addresses



of surface and mineral owners of record, if other than
the United States;

(2) A general description of geologic conditions
and mineral resources, with appropriate maps, within
the area where mining is to be conducted;

(3) A copy of a suitable rnap or aerial photograph
showing the topography, the area covered by the
lease(s), the name and location of major topographic
and cultural features and the drainage plan away fi'om
the affected area;

(4) A statement of proposed methods, of opemting,
including a description of the surface or underground
mining rnethods, the proposed roads, the size and
location of structures and frcilities to be built, mining
sequence, production rate, estimated recovery factorso
stripping ratios (if applicable) and number of acres in
the Federal lease(s) or permit(s) to be affected;

(4a) For in situ operations - A statement of the
propose method of development that includes:

a) A description detailing the in situ
methodology

b) The equipment to be used in
development and extraction

c) Ttre proposed access roads
d) The size, Iocation and schematics of all

structures and facilities to be built
e) The developnrent sequence and

schedule
0 The number of acres in the Federal

lease(s) or permit(s) to be affected
g) Typical Schematics of all drilled well

types including those used for heating,
fi'eezing, disposal or production
activities detailing all casing and
completion design including materials
used in all cementing operations.

h) A detailed description of the methods
and means to protect and monitor all
aquifers

(5) An estimate of the quantity and quality of the
mineral resources.

(6) An explanation of how ultimate maximum
recovery of the resource will be achieved for the
Federal lease(s). All minable portions of the deposit
must be mined /developed. If a portion of the deposit
is not to be nrined or is to be rendered unminable bv

the operation, the operator/lessee must submit
appropriate justification to the authorized officer for
approval;

(7) Appropriate maps and cross sections showing:
(i) Federal lease boundaries and serial numbers;
(ii) Surface ownership and boundaries;
(iii) Locations of existing and abandoned mines

and existing O & G well locations
(iv) Typical structure cross sections;
(v) Location of shafts or mining entries, strip pits,

waste dumps, retort facilities and surface facilities;
and

(vi) Typical mining or in situ development
sequence, with appropriate timeframes;

(8) A naffative which addrBsses the environmental
aspects associated with the proposed mine which
includes, at a minimurn, the following:

(i) An estimate of the quantity of water to be used
and pollutants that may enter any receiving waters;

(ii) A design for the necessary impoundment,
treatment or control of all produced water, runoff
water and drainage from workings.

(iii) A description of measures to be taken to
prevent or control fire, soil erosion, subsidence,
pollution of surface and ground water, pollution of
air, damage to fish or wildlife or other natural
resources and hazards to public health and safety; and

(9) A reclamation plan and schedule for all Federal
lease(s), license(s), or permit(s) detailing all
reclamation activities. The reclamation plan will
include for revegetation:

(i) Proposed methods of preparation and fertilizing
the soil prior to replanting;

(ii) Types and mixtures of shrubs, trees or tree
seedlings, grasses or legumes to be planted; and

(iii) Types and methods of planting, including the
amount of grasses or legumes per acre, or the number
and spacing of trees or tree seedlings, or combinations
of grasses and trees;

(10) The method of abandonment of operations on
Federal lease(s), license(s), and permit(s) proposed to
protect the unrnined recoverable reselves and other
resources, including the method proposed to fill in,
fence or close all surface openings which are a hazard
to people or animals. For in situ operations a
description of the method and materials used to plug



all abandoned developmenVproduction wells nrust be
included;

(l l) Any additional information that the authorized
officer deems necessary for approval of the plan.

(12) Occupancy and use of existing structures and
facilities will be authorized by the approval of this
plan of development.

(13) The authorized officer may condition the
approval on reasonable modifications of the plan to
assure protection of the environment, health and
safety, royalty accountability, and maximum efficient
recovely.

(14) After plan approval, the Lessee must obtain
the written approval of the authorized officer for any
change in the plan approved under subsection (a).

(15) The Lessee may be required as part of plan
approval to conduct operations in compliance with
applicable sections of 43 CFR Part 3 160, Onshore Oil
and Gas Orders and 43 CFR Part 3590 which will be
identified as part of the plan apploval document.

Section 9. Operations on the Leased Lands

(a) The Lessee shall conduct all operations under this
lease in conrpliance with all applicable Federal, State
and local statutes, regulations, and standards,
including those pertaining to water quality, air
quality, noise control, threatened and endangered
species, historic preservation, and land reclamation,
and orders of the authorized officer (written, or if
oral, reduced to writing within ten days). The Lessee
shall employ best management practices to minimize
impacts to other resource values.

(b) The Lessee shall avoid, or, where avoidance is
impracticable, minirnize, and where practicable
comecto hazards to the public health and safety related
to its operations on the Leased Lands.

(c) Lessee shall cary on all operations in
accordance with approved methods and practices as
provided in the operating regulations designated as
applicable under section 8 above and approved
operations plan. Activities witl be conducted in a
manner that minimizes adverse impacts to the land,
air, water, cultural, biological, visual, and other
resources, including mineral deposits not leased
herein, and other land uses and users.

(d) The Lessee shall comply with all applicable
state and Federal laws.

e) The Lessee shall conduct all operations in a
manner that will not unreasonably interfere with
operations that have prior existing rights.

Section I0. Water Rights

All water rights developed on the lease by the Lessee
through operations on the Leased Lands shall
immediately beconre the property of the Lessor. As
long as the lease continues, the Lessee shall have the
ilght to use those water rights free of charge for
activities under the lease.

Section 1 1. Development by In Situ Methods

Where in situ methods are used for the production of
shale oil, the Lessee shall not place any entry, well, or
opening for such operations within 500 feet of the
boundary line of the Leased Lands without the
permission oq or unless directed by the authorized
officer.

Section 12. Inspection

The Lessee shall permit any authorized officer or
representative of the Lessor at any reasonable tinre:

(a) To inspect the Leased Lands and all surface and
underground improvements, works, machinery, and
equipment, and all books and records pertaining to
operations and surueys or investigations under this
lease; and

(b) To copy and make extracts fi'om any books and
records pertaining to operations under this lease.

Section 1 3. Reports and Maps

(a) The Lessee shall submit to the Lessor in such
form as the latter may prescribe, not more than 60
days after the end of each quarter of the lease year, a
report covering that quarter which shall show the
amounts and quality of all products and by-products



removed and sold from the lease, the amount used for
production purposes or unavoidably lost, and the
amount in the storage. The report shall also show the
price received for all products or by-products sold, in
such detail as the Lessor prescribes. The Lessee shall
file with the proper office of Lessol'n no later than 30
days after the effective date thereof, any contract or
evidence of other arrangement for sale or disposal of
production.

(b) The Lessee shall prepare and furnish at such
times and in such form as the Lessor rnay prescribe,
rnaps, photographs, reports, statements and other
documents required.

(c) The Lessee shall conduct surveys and monitor
environmental effects as specified in the special
stipulations to this lease.

Section 14. Assignment

The Lessee may assigu any interest in this lease with
the approval of the authorized officer, subject to the
Assignor retaining liability for all obligations that
accrued prior to the assignment and the provision of
bond by the Assignee for all liabilities arising after
the assignment. The Assignor shall maintain bond for
liabilities arising in the period prior to the assignment,
unless the assignee provides bond for the entire
period of the lease. The Assignee shall agree to
conduct the research, development and demonstration
project outlined in the nomination for the lease, or to
obtain BLM's approval to substitute the research,
development and demonstration of another
technology not cunently being utilized in the Green
River Formation.

Section 15. Heirs and Successors in Interest

Each obligation of this lease shall extend to and be
binding upon, and every benefit shall inure to, the
heirs, executots, administrators, successors, or assigns
of the respective parties hereto.

Section I 6. Relinquishment of lease

The Lessee may relinquish in writing at any time all
rights under this lease. Upon Lessor's acceptance of
the relinquishment, Lessee shall be relieved of all
future obligations under the lease. The Lessee shall
promptly pay all royalties due and reclaim the
relinquished acreage in accordance with the plan of
development.

Section 17. Remedies in Case of Default

If the Lessee fails to comply with applicable laws,
regulations, or the terms, conditions, and stipulations
of this lease and the noncompliance continues for a
period of 30 days after service of notice thereof, ttris
lease shall be subject to cancellation. The Lessor may
(1) suspend operations until the required action is
taken to comect noncompliance, or (2) institute
appropriate proceedings in a court of competent
jurisdiction for the forfeiture and cancellation of this
lease as provided in Section 31 of the Act (30 U.S.C.
188) and for forfeiture of any applicable bond. If the
Lessee fails to take prompt and necessary steps to (a)
prevent loss or damage to the mine, property, or
premises, (b) prevent danger to the public, or (c)
avoid, minimize or, repair damage to the
environment, the Lessor may enter the premises and
take such measures as he may deem necessary to
prevent, or correct the damaging, dangerous, or
unsafe condition of the mine or any other facilities
upon the Leased Lands. Those measures shall be at
the expense of the Lessee.

Section 18. Delivery of Premises in Case of
Forfeiture

(a) At such time as all or portions of this lease are
returned to Lessor, the Lessee shall deliver to the
Lessor the land leased, wells, underground support
structures, and such other supports and structures
necessary for the preservation of the mine workings
on the leased premises or deposits and place all
workings and wells in condition for suspension or
abandonment. Within 180 days thereof, Lessee shall
remove from the premises all other structures,
machinery, equipment, tools, and materials as



required by the authorized officer. Any such
structures rcmaining on the Leased Lands beyond the
I80 days, or approved extension thereof, shall
become the property of the Lessor. Lessee shall either
rernove all such property or shall continue to be liable
for the cost of removal and disposal in the amount
actually incured by the Lessor.

(b) Lessee shall reclaim all lands which have been
disturbed and dispose of all debris or solid wastes in
an approved manner in accordance with the schedule
established in the plan of development and maintain
bond coverage until such reclamation is complete.

Section 19. Protection of Proprietary Information

(a) This lease, and any activities there undero shall
not be construed to grant a license, permit or other
right of use or ownership to the Lessor, ol.any other
person, of the patented processes, trade secrets, or
other confidential or privileged technical information
(hereafter in this seetion called "technical
processes") of the Lessee or any other pafty whose
technical processes are embodied in improvements on
the Leased Lands or used in connection with the
lease.

(b) Notwithstanding any other provision of this
iease, the Lessor agrees that any technical processes
obtained from the Lessee which are designated by the
Lessee as confidential shall: (1) Not be disclosed to
persons other than employees of the Federal
Covemment having a need for such disclosures and
(2) not be copied or reproduced in any manner. The
Lessor further agrees this material may not be used in
any manner that will violate their proprietary nature.
(c) Prior to any disclosure pursuant to a Freedom of
Information Act (FOIA) request, the Bureau will
notify the submitter of the specific information which
it has initially determined to release and give it thirty
(30) days to provide a justification for the
nondisclosure of the information under exemption 4
or other rclevant exemptions of FOIA. The
submitter's justification should address in detail,
purcuant to the procedures in 43 CFR 2.23, whether
the inforrnation: ( I ) Was submitted voluntarily and
falls in a category of information that the submitter
does not customarily release to the public; or (2) If

the information was required to be submitted, how
substantial competitive or other business harm would
likely result fi'om rclease, If after reviewing the
submitted inforrnation, BLM decides to release the
information over the submitter's objections, it will
noti$/ the submitter that it intends to release the
information 10 business days after the submitter's
receipt of the notice.

Section 20. Lessee's Liability to the Lessor

(a) The Lessee shall be liable to the United States
for any damage suffered by the United States in any
way arising from or connected with Lessee's
activities and operations conducted pursuant to this
lease, except where damage is caused by employees
or contractors of the United States acting within the
scope of their authority or contract.

(b) The Lessee shall indemnify and hold harmless
the United States from any and all claims arising from
or connected with Lessee's activities and operations
under this lease.

(c) In any case where liability without fault is
imposed on the Lessee pursuant to this section, and
the damages involved were caused by the action of a
third party, the rules of subrogation shall apply in
accordance with the law of the jurisdiction where the
damage occurred.

Section 21. State Director Review and Appeals

The Lessee shall have the right to request State
Director Review and to appeal orders or decisions of
the BLM under 43 CFR Subpart 3165.

Section 22. Special Stipulations

The special stipulations that are attached to and made
a part of this lease are imposed upon the Lessee, and
the Lessee's employees and agents. The failure or
refusal to comply with these stipulations shall be
deemed a failure of the Lessee to comply with the
terms of the lease. The special stipulations may be
revised or amended, in writing, by mutual consent of



the Lessee and Lessor following appropriate notice to
the public.
Section 23. Convetsion

(a) The Lessee shall apply for conversion of the
rcsearch, development and demonstration lease to a
commercial lease no later than 90 days after the
commencement of production in commercial
quantities. The Lessee shall have the exclusive right
to acquire any or all portions of the preference lease
area for inclusion in the commercial lease, up to a
total of 5,120 contiguous acres, upon (1) documenting
to the satisfaction of the authorized officer that it has
produced commercial quantities of shale oil fiorn the
lease. Documentation to the Authorized Offrcer (AO)
should contain a narrative statement that includes:

(a) The anticipated scope of operations, the
schedule of operations, and the types of equipment
to be used;
(b) The relationship, if any, between operations
planned on the land applied for and existing or
planned operations and facilities on adjacent lands;
(c) Estimated revenues;
(d) l'he estimated costs that a prudent person would
consider before deciding to operate the proposed
project, including but not limited to, the cost of
developing the oil shale through mining or in-situ
processing, processing the produced shale oil to
make it salable, transportiug the final product to
market, paying applicable royalties and taxes, and
complying with applicable laws and regulations, the
proposed lease terms, and special stipulations.

The authorized officer may request fi'om the
applicant, or the applicant may submit, any other
information necessary to conduct an environmental
analysis of the proposed operation, formulate
mitigating measures and lease terms and determine
comrnercial quantities. (2) Payment of a bonus based
on the Fair Market Value of the lease, to be
determined by the Lessor utilizing criteria to be
developed through the rulemaking described in
subsection(b) or other process for obtaining public
input; (3) Documentation of the Lessee's consultation
with State and local officials to develop a plan for
mitigating the socioeconomic impacts of commercial
developrnent on communities and infrastructure; (4)
Provision of adequate bond to cover all costs

associated with rcclamation and abandonment of the
expanded lease area; and (5) BLM's determination,
following analysis pursuant to the National
Environmental Policy Act (NEPA), that commercial
scale operations can be conducted, subject to
mitigation measures to be specified in stipulations or
regulations, without unacceptable environmental
consequences.

(b) Such commercial lease shall contain terms
consistent with regulations to be developed by the
Secretary pursuant to section 21 of the Act and
stipulations developed through appropriate NEPA
analysis.

c) The Secretary, whenever he/she determines it
necessary to promote development or finds that
the lease cannot be successfully operated under its
terms, may waive, suspend or reduce the rental, or
reduce the royalty but not advance royalty, on an
entire leasehold, or on any deposit, tract or portion
thereof, except that in no case shall the royalty be
reduced to zero percent. An application for any of
these benefits shall be filed with the authorized
officer. The royalty shall be subject to the
readjustment of lease terms at the end of the 20th
lease year and each l0 year period thereafter.

Section 24. Reimbursable Costs

Lessee will pay BLM the actual and reasonable costs
after the signing of this Lease for the review and
approval of applications for permits, plans of
exploration or development, notices, and similar
submissions. Lessee's payment will be due prior to
receiving any requested permits or approvals. If the
Lessee requests an estimate, BLM will review
complete submissions and provide the Lessee with an
estimation of costs of required processing, analyses,
research and documentation. These costs may be
according to a schedule approved by the BLM State
Director. The recoverable costs include, but are not
limited to, BLM's costs to: (l) assure compliance
with the National Environmental Policy Act, the
National Historic Preservation Act, or other
environmental, natural resource, or cultural resource
statutes or regulations; (2) process the submission



and/or provide a responsive document and any
supporting documents; and (3) review monitoring,
engineering, constnrction, and operation plans for the
maintenance or abandonment of any authorized
facility. If the Lessee withdraws an application, plan,
or other submission, BLM may collect the costs of its
work on that submission until the date of withdrawal
and all obligations under the lease

terms/conditions/stipulations are met. BLM may
also collect its costs when it denies or modifies an
application, plan, notice, or for any other submission.

Section 25. Special Stipulations.

Attached to and made a part of this lease.

Danlel  G. Elcan
Managlne I'lember

THE UNITED STATES OF AMERICA

Assistant Secretary
Land and Minerals Management

(Title)

:Y.:*t Zt, ZO07
(Date)

(Title)

June 18 .  2OO7
(Date)

br Lessee Name)



OIL SHALE RESEARCH, DEVELOPMENT AND DEMONSTRATION LEASE
orl, SHALE EXPLORATTON COMPANY (OSEC)

UTU-84087

Sp eci a I F tiq p-lgllon s :

Section 25: The following terms, conditions, stipulations, and other mitigation
lneasures are incorporated in the Proposed Action as outlined in the subject EA, and
are comprised of the BLM specifications and guidelines, and the environmental
commitments put forth by OSEC. These measurts were designed for site-specific
mitigation so as to lessen the potential for adverse effects to public lands
administered by the BLM Vernal Field Office. These measures will be stipulated, as
appropriate, in any Plan of Development approval. Following the BLM approval of
a Plan of Development, OSEC will make oil shale available to other entities for oil
shale research purposes up to 50% of the existing oil shale stockpiles at minimal cost
for loading, and upon reentering the mine up to 5olo of the monthly oil shale
production sold to a third party. This mined material will be provided to third
parties, approved by the BLM, at a price to cover operating costs, which include
labor, energy, materials and supplies, local taxes, insurance, lifting and loading, and
a rate of retum on capital as described in the Office of Management and Budget
(OMB) Circular A-94, Guidelines and Discount Rates for Bene.fit Cost Analysis of
Federal Prog'ams. Presently, the average real rate of return of 7o/o is described in
OMB Circular A-94, Item Section 8 c(1) and c(3), Discount Rate Policy.

In addition, these terms, conditions, stipulations and other mitigation measures will
be incorporated, as appropdate, into any right-of-way grant issued under the
applicable regulations contained in 43 CFR Part 2800.

T er m s / C o n di t i o n s/ St ipul at i o ns

Use of White River Oil Shale Mine Facilities

Surface Buildings arrd Equipment: The lessee may occupy and utilize the buildings
and equipment that are on the leased lands. These buildings include the mine
administration building, water treatment plant, sewage treatment plant, electrical
building, 16-foot diameter shaft fan support building and the hoist with the
headframe from the 3O-foot diarneter shaft. The lessee may, at his own expense
refurbish, remodel or update the buildings as necessary for his use. The buildings
must be utilized as part of the operation and other uses are not authorized. The
buildings may not be sold, rented or leased to other entities. The lessor does not
make any guarantees on the buildings structural integrity or usefulness. The lessee
may use the buildings at his "own risk"

Underground Facilities: The lessee may occupy and utilize (including ore
extraction) the underground facilities (mine). The mine includes all drifts, declines,
slopes, rooms, shafts and adits on the site. The condition of the mine is unknown.
Hazards such as methane, hydrogen sulfide gas, naturally occuming oil flows and
mine water exist. Other hazards may exist such as oxygen deficient air; roof rib and

10



floor failures and others. Prior to any entrance to the mine, plans rnust be submitted
and approved by the Mine Safety, Health Administration, Bureau of Land
Management and the Utah Division of Oil, Gas and Mining.

Miscellaneous Facilities: The lessee may occupy and utilize the existing roads,
powerlines and helicopter pad and any other improvements on the site.

Disposal/Reclamation: Once the lessee utilizes a structure, equipment, mine facility
helicopter pad, road or site, he will be responsible for its disposal, abandonment and
site reclamation as approved by the Authorized Officer.

Waste Certification: Upon abandonment of mine sections, transfer of operations,
assignment of rights, or relinquishment of the leased area, and prior to rcclamation
activities, the Lessee must provide certification to the Lessor that during the term of
the lease, there have been no reportable quantities of hazardous substances (40 CFR
302.4), or of used oil (Utah State Administrative Code R315-15), discharged,
deposited, or released within the leased areao either on the surface or underground.
Lessee must also certify that all remedial actions necessary to protect human health
and the environment with respect to any such discharges, deposits or releaseso either
on the surface or underground within the leased area have been taken. In addition,
the Lessee must provide to the Lessor a complete list of all hazardous substances and
hazardous materials including their Chemical Abstract Services Registry Numberc,
as well as the oil and petroleum products used, stored on, or delivered to, the leased
area. Such disclosure will be in addition to any other disclosure required by law or
agl'eement.

Hazardous Materials: If there has been a discharge, deposit or release, of hazardous
substances, ol'of used oil, within the leased area prior to the time application is made
for the relinquishment of all or a portion of the leased area, the Lessee, at their
expense, shall provide to the Authorized Officer, either a Phase II Environmental
Site Assessment, including sampling; an American Society for Testing and Materials
Environmental Site Assessment (81527-05; 2005, or latest version), or other
equivalent report, (including the requirement of 40 CFR 3LZ), as well as any risk
analysis undertaken by Lessee, as determined by the Authorized Officer. Such
report shall document existing site conditions. Prior to the submission of the Phase II
Environmental Site Assessment, or other report, the Lessee shall provide the
Authorized Officer with a proposed Work Plan, including a schedule, for their
approval. Upon approval of the Work Plan, the Lessee shall cornplete the site
assessment. To the extent the Authorized Officer determines that further
investigation of existing site conditions is necessary prior to relinquishment
acceptance, the Lessee shall conduct such investigations.

Indemnification: The Lessee shall indemnify and hold harmless the United States
from any and all claims arising out of the lessee's activities and operations under the
lease.

In addition to design criteria and mitigation identified in the Proposed Action and the

plan of development, the BLM will incorporate, as appropriate, the following mitigation
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measures as shown by rcsource topic. All plans required by the following measures will

rcquire approval by the BLM.

Air Qualiry

OSEC will acquire appropriate air quality permits, comply with permit stipulations,
implement emission conffol measures, irhd monitor air quality control required by
the air quality permitting agency. In addition, OSEC will:

. Avoid roads and other surface construction activities with soils susceptible
to wind erosion, as appropriate, to reduce the amount of fugitive dust
generated by traffic and other activities.

o Use dust inhibitors to prevent fugitive dust problems. Measures, such as the
use of water trucks and moisture contrnl and baghouses, will be
implemented to minimize fugitive dust emissions.

o Establish and enforce speed limits on roads where needed to reduce fugitive
dust problems.

o Cooperate with atmospheric deposition and visibility impact monitoring
programs.

o Mitigate fugitive dust ernissions using erosion control measures, and control
dust during construction, wind events, and stockpiles, as necessary.

. OSEC will obtain and cornply with all necessary air permits and install,
operate and maintain air emission control devices on the ATP system during
Phase 2 and Phase 3 and on units of the wastewater treatment system and
hydrotreatment system during Phase 3. This will include, for Phase 3, Best
Available Control Technology (BACT) that complies with the Prevention of
Significant Deterioration (PSD) requirements of the Clean Air Act.

Wastes

. The environmental controls to be required for the disposal of spent shale will
be approved by the BLM as well as other regulatory authorities as
appropriate. The spent shale disposal areas for Phases 2 and 3 will be
designed and constructed to prevent contact with storm water from other
areas and minimize infiltration of precipitation that lands on the shale pile.
The disposal areas will also have drainage features to control runoff.
Monitoring of the spent shale disposal areas and runoff areas will be
conducted tluoughout the project. Until the Phase I and Phase 2 testing
results demonstrate that the spent shale is not a hazardous material, it will be
isolated from the environment. The results of the Phase I and, if necessary,
Phase 2 testing will be used to determine the continued need for an
impervious liner to isolate the spent shale from the environment.

. Prior to and during mine dewatering, testing will be performed and water
that does not meet water quality standards will be contained and transported
for off-site treatment, unless the water can be treated on-site to meet
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applicable water quality standards for on-site surface disposal in accordance
with all applicable rules, regulations, andlor permits.

OSEC will develop and implement all necessary plans and engineering
measures (e.9., bermed, lined and covered storage areas) to comply with the
Resource Conservation and Recovery Act and to properly manage hazardous
wastes and oil wastes generated during Phases 2 and 3,

OSEC will develop and implement a plan for the handling and disposal of
construction related wastes at licensed off-site facilities.

OSEC will dispose of (Phase 2) or treat on-site (Phase 3) any process waters
that do not meet water quality standards prior to re-use for moisture control
or discharge on the 160-acre lease.

OSEC will evaluate and upgrade as necessary the on-site sewage treatment
facility and treat all sewage waters generated on the 160-acre lease.

If monitoring shows adverse impacts to soil quality or the potential for
adverse impacts to ground water quality beneath the site from the spent shale
disposal during Phase 2, OSEC will notify the BLM and implement
lneasures to address any impacts.

If lighter debris becomes wind-bome and is transpofted away from the
construction area, OSEC will implement measures to collect all such debris
and to have it properly disposed of.

In the event of a spill of sulfur, nitrogen, or spent catalyst wastes, the
following mitigation measures will be implemented:

o Immediate response actions will be taken to contain the spill and to
remove as much of the discharged rnaterial from the environment as
possible.

o Investigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the response
lneasures.

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that adverse
long-terrn impacts are minimized.

In the event an accidental release of mine water that does not meet water
quality standards, the following mitigation measures will be implemented:

o Immediate response actions will be taken to contain the spill and to
pump up as rnuch of the discharged water into tanks as possible;

o Investigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the initial
response measures; and

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that no
adverse long-term impacts remain.
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In the event of an accidental release of water generated during retorting or
process washdown operations that does not meet water quality standards, the
following nritigation measures will be implemented:

o Immediate response actions will be taken to contain the spill and to
pump up as much of the discharged water into tanks as possible;

o Investigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the initial
response measures; and

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that no
unacceptable adverse long-term impacts remain.

In the event of an accidental release of waste oils or oily sludges, the
following mitigation rneasurrcs will be implemented:

o Immediate response actions will be taken to contain the spill and to
remove as much of the discharged wastes from the spill area as
possible;

o Investigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the initial
response measures; and

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that no
unacceptable adverse long-term impacts remain.

o In the event that a spill of sanitary wastes from a portable unit occurs, the
material will be cleaned up, contained as quickly as possible, and moved to
an approved disposal facility.

. In the event of an accidental release of untreated or partially treated effluent
from the sanitary waste water treatment facility, the following mitigation
measures will be implemented:

o Immediate response actions will be taken to contain the release and to
remove as much of the discharged wastes from the spill area as
possible;

o Investigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the initial
response measures; and

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that no
unacceptable adverse long-term impacts remain.

Water Resources and l{ater Quality

OSEC will obtain necessary federal and state permits, and will comply with the
Corps of Engineers Nationwide Permit requirements, if appropriate; Stormwater
discharge permit, and all other applicable water quality permitting requirernents to
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minimize impacts to water quality. OSEC will minimize impacts to water quality,
surface and ground, by irnplementing the following measures:

OSEC will evaluate and implement measures to reduce, to the extent
practicable, water usage for the process. If water is withdrawn from the
White River or from the White River alluvium, the monitoring will consist
of ( 1) measuring water withdrawal from the White River and (2) measuring
the ground water level in two piezometers located in the alluvium near the
withdrawal point(s). If ground water is extracted from the Birds Nest
Aquifer, the monitoring will include a piezometer in the Birds Nest Aquifer
and a gauging station along Evacuation Creek. It is anticipated that such
monitoring would be daily for the first two weeks of water withdrawals,
weekly for the next six weeks, and monthly thereafter.

If the initial water level monitoring indicates that potential impacts could be
materially greater than anticipated, OSEC will modify its selected water
supply system.

OSEC will obtain all necessary federal and state permits and will comply
with all applicable water-quality permitting requirements to minimize
impacts to water quality.

Develop a groundwater monitoring and response plan and continue the
monitoring program as long as needed to determine that the site is acceptable
for abandonment.

Obtain a stormwater discharge permit and submit a stormwater management
plan to the BLM authorized officer.

Prepare and implement a Spill Prevention Control and Countermeasure
(SPCC) PIan for BLM approval.

. Submit a water monitoring and response plan to the BLM authorized officer
with the Plan of Development.

,Soi/s

o OSEC will develop and implement a soil erosion/sedirnent control plan to
stipulate methods for minimizing soil erosion or sedimentation using
appropriate practices, such as maximum allowable slopes, silt fencing or
straw wattles.

o OSEC will develop and implernent a soil management plan stipulating
appropriate practices for the handling, staging, and re-use of topsoil and soil
reclarnation activities to be conducted following construction, such as soil
pile seeding and reclamation requirements.

r Additional soil erosion and sediment control measures and remediation of
damaged site soils may be necessary if the applicant-committed measures
are found to be inadequate.

. Reseeding may be necessary if the initial application is unsuccessful.

Geology/Enery Production/Mineral Use
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o OSEC will coordinate its activities with the oil and gas lessee for the 160-
acre lease and lessees along the utility rights-of-way to avoid development
conflicts.

o Gilsonite veins will be crossed by the proposed gas pipeline within existing
pipeline rights-of-way. OSEC will coordinate construction of utility lines
the owner of gilsonite mines crossed by the proposed utility line right-of-
way.

Floodplains

. Horizontal directional drilling techniques will be used to install the natural
gas pipeline beneath the channel of the White River at a minimum depth of
three meters below grade, Every effort will be made to conduct all drilling
activities associated with the gas pipeline installation within already
disturbed areas. Upon completion of this work, reclamation activities will be
undertaken to rcturn disturbed areas to pre-construction conditions to the
extent possible.

o Upon cornpletion of installation of any new water wells and associated
utilities in the floodplain, reclamation activities will be undertaken to return
disturbed areas to prc-construction conditions to the extent possible.

o Following a major flood in the White River or a flash flood in an ephemeral
stream, damaged utility lines, access roads, and equipment would be
repaired and exposed pipe would be reburied. These measures would
minimize residual project-related impacts from flooding.

W e t lands/ Riparian Ar ea s

Surveys will be conducted prior to utility construction to establish the
presence or absence of wetlands or riparian areas. If wetlands or riparian
areas are present, they would be avoided to the extent practicable. If
avoidance is not possible, disturbance within the wetland or riparian areas
would be minimized to the extent practicable in accordance with any state or
federal wetland permitting requirements.

OSEC will limit construction equiprnent working in wetlands or riparian
areas to that essential for clearing, trench excavation, pipe fabrication and
installation, backfi lling, and restoration.

Horizontal directional drilling techniques will be used to install the natural
gas pipeline beneath the channel of the White River at a minimum depth of
three meters below the channel bottom. Every effort will be made to
conduct all drilling activities in existing disturbed areas adjacent to Highway
45. The power line will be constructed to span the width of the river with
poles located in upland areas.

OSEC will prohibit storage of hazardous materials, chemicals, fuels,
lubricating oils, concrete coating, and refueling activities within 200 feet of
any wetland or riparian area.
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Any irnpacts to wetlands and riparian areas would be minimized by
implementing measures to rcduce the soil disturbance and enhance
restoration of vegetation within wetlands and riparian areas. These
mitigation measures may include:

Lirnit construction equipment working in wetlands and riparian zones
to that essential for clearing, trench excavation, pipe fabrication and
installation, backfi lling, and restoration.

Limit stump removal, grading, topsoil segregation, and excavation in
wetlands and riparian zones to the area immediately over the trench
line to avoid excessive disruption of soils and the native seed and
rootstock within the soils.

Prohibit storage of hazardous materials, chemicals, fuels, lubricating
oils, concrete coating, and refueling activities within 200 feet of any
wetland or riparian area.

Equiprnent working in wetlands and riparian zones will be cleaned of
any possible weed seeds prior to bringing it into these areas.

Implement measures to control introduction and spread of invasive,
non-native species into wetlands and riparian arcas.

I'hr e at e n ed/ Endangere d Wtl dl W Spe c i e s

. Pre-construction clearance surveys will be conducted in the spring prior to
construction to identify active batd eagle nests within 1.0 rnile of the surface
occupancy area and in the winter to identify active bald eagle roosts within
0.5 mile of the project site and utility rights-of-way. Construction activities
will not occur within 1.0 mile of any active bald eagle nest without furlher
consultation with the USFWS. Construction activities will not be conducted
within 0.5 mile of active roost sites from November 1 through March 3 I .

. Mitigation solutions such as fencing, flagging, or floatation balls will be
thoroughly considered and implemented if necessary at water disposal sites
to reduce contamination of wildlife if monitoring results in a conclusion that
the water may be toxic.

o The lessee will make a one-time payment which is calculated by multiplying
the project's average annual water depletion by the depletion charge in effect
at the time the payment is made. The average depletion is estimated at
approximately 247 acre-feet per year for the two year test period of Phase 3.
If the average depletion is found to be larger than 247 acre-feet per year over
this test period, then consultation with USFWS will be reinitiated. The
lessee will be required to pay the one-time contribution to the Recovery
Program to the USFWS.

Fish and Wildli.fe Including Special Status Species other than FWS Candidate or
Listed Endangered or Threatened Specie,s

o OSEC will conduct cleamnce surveys, each spring prior to construction, to
identify active raptor nests within 0.5 mile of the construction rights-of-way.
Construction activities will not be conducted within 0.5 mile of active raptor
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nests between February I and August 31 or until fledging and dispersal of
the young.

. OSEC will conduct clearance surveys each spring prior to construction, to
identify presence of any BLM sensitive species. If any BLM sensitive
species are found, OSEC will consult with the BLM to determine an
appropriate action to reduce impacts.

. If bats are found in the White River Mine, OSEC will install one-way doors
or other suitable mitigation at the mine shaft entrances allowing sufficient
time prior to re-opening the mine for bats to leave but not to re-enter the
mine shafts.

Thre at ened/ Endangere d Plant Species

. Following the completion of utility construction, disturbed areas will be
reclaimed in a timely manner and in accordance with a project revegetation
plan.

. OSEC will conduct clearance surveys each spring prior to construction along
the rights-of-way to identify the presence of any T&E plant species.

Vegelation Including Special Status Species other than FWS Candidate or Listed
Endangered or Threatened Species

. OSEC will rninimize vegetation removal to the extent necessary to allow for
safe and efficient consfiuction activities.

. OSEC will develop and implement a revegetatiorr/reclamation plan using
appropriate practices to restore disturbed areas to pre-construction conditions
to the extent practicable.

. OSEC will conduct clearance surveys each spring prior to construction along
the rights-of-way to identify the presence of any BLM sensitive plant
species.

Invasive, Non-Native Spec ies

. An invasive, non-native weed management plan, conforming to the
requirements of the BLM and local weed management agencies, will be
adopted and followed for the project.

. A pesticide use permit will be submitted to and approved by the Authorized
Officer prior to implementation of weed contrnl.

Recreation

I The RD&D facility on the 160-acre lease will minimize potential light
pollution by limiting the height of light poles and using light shields
provided that use of such shields does not affect worker safety.

. OSEC will minimize light and sound pollution at the White River shoreline
by use of topographic shielding to ensure that recreational experiences
within the Book Cliffs Extensive Recreation Management Area (ERMA)
and/or proposed White River Special Recreation Management Area (SRMA)
are not diminished.
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in the event that such sites are discovered during construction activities, and
develop steps to prevent damage to any such discoveries, consistent with
best management practices.

. If suspected fossil materials are uncovered during construction or project
operations, the operator will stop work immediately and the Authorized
Officer must be contacted. Activities will not resume until the Authorized
Officer can assess the situation and advise whether additional mitigation is
needed.

. Fossil specimens, if anyo recovered during the project that are considered of
scientific importance will be curated into the collections of a museum
repository acceptable to the BLM.

Special Designation Areas

. OSEC will construct the proposed power line immediately adjacent to the
existing power line at the White River crossing to minimize additional
impacts to visual resources within potential Special Designation Areas.

o Horizontal directional drilling techniques will be used to install the natural
gas pipeline beneath the channel of the White River at a depth of three
meters below the channel bottom. The crossing will occur at the already
disturbed Highway 45 crossing location and every effort will be taken to
conduct drilling activities in already-disturbed areas of the floodplain to
protect the Outstanding Remarkable Values and scenic classification of the
eligible WSR.

o Upon completion of construction, disturbed areas will be restored to
preconstruction conditions to the extent practicable in accordance with a
project reclamation and revegetation plan.

. Power poles will be located to minirnize their view from eligible WSR and
ACEC areas.
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FORM ZBOO-LA
(Augus t  1985)

2.

fssu ing Of f ice
Verna l  F ie ld  Of f ice

1 .

UNITED STATES
DEPARTMENT OF THE TNTERIOR
BUREAU OF LAND MANAGEMENT

RIGHT-OF*WAY GRA}ilT

SER]AI, NUMBER UTU_85857

A r ight-of-way is hereby granted pursuant Lo Ti t le V of  the
Federal  Land Pol icy and Management Act of  October 2L, L976 (90
S ta t . 2776 i  43  U .S .C .  3 ,76 I l  .

NaLure o f  In terest :

a.  By this instrument,  the holder :

Oil Shale Exploration Company, LLC
3601 Spr ing Hi l l  Bus iness Park ,  Su i te  20L
Mobi le ,  A labama 36608

receives a r ight Lo construct,  operate,  maintain,  and
terminate a water retention dam/pond siLe and a drainage
channel , on public lands described as f oll-_gws:

T .  10  S . ,  R .  24  8 . ,  SLM,  ULAh
Sec . 15 , SE%Slu{n/a, SWaSET/s;

22 , \rf/NEYe, ELA,\.Wf/a, NE%SWA.

b. The r ight-of-way area granted herein is a var iable width,
approx imate ly  5 ,600 feet  long and conta ins  26.9  acres,  more

C .

o r  l ess .

This instrument shal1 t,erminate on December 31, 2A26
unl-ess, pr ior thereL,o, i t  is  rel inguished, abandoned ,
terminated, or modif ied pursuant to the terrns and
condit ions of  th is insLrument or of  any appl icable Federal
law or  regu la t ion.

This instrument may be renewed. If renewed, the right-of-
way sha1l be subject to t .he regulat ions exist . ing at  the
time of renewal and any other terrns and condit.ions that the
author ized off i -cer deems necessary to protect the publ ic
in terest  .

d .



e. NotwithsLanding the expiration of this inst,rumenL ,or any
renewal thereof, early relinguishment, abandonment,, or
terminat ion, the provis ions of  th is instrument,  to t ,he
extent appl icable,  shal l  cont inue in ef fect  and shal l  be
b ind ing on the ho lder ,  i ts  successors ,  or  ass igns,  unt i l
they have fu11y sat isf ied the obl igat ions and/or
l iabi l i t ies accruing herein before or on account of  the
exp i ra t ion,  or  pr ior  Lerminat ion,  o f  Ehe grant .

Rental :

For and in consideration of the rights granted, the holder
agrees to pay the Bureau of Land Management fair market
value rental  as det.ermined by the author ized off icer unless
specifically exempted from such payment by regulation.
Provided, however, that [he rent,al may be adjusted by the
author ized off icer,  whenever necessary,  Lo ref lect  changes
in the fair market rental value as determined by the
application of sound business managrement, principles, and. so
far as pracL. icable and feasible,  in accordance with
cornparable commercial practices . Rental payment,s, if
appl icable,  should be submit ted Lo the fol lowing ad,Cress:

.  BLM Vernal  Field Off ice
L70  Sou th  500  Eas t
Vernal  ,  Utah B40l B

Terrns and Condit ions:

c .

This grant is issued subj ect to the holder ' s cornpl iance
with al l  appl icable regulat ions contained. in Ti t le 43 Code
of  Federa l  Regula t ions par t  2800.

upon grant terminat ion by the author ized off icer,  a1l
improvements shal1 be removed from Lhe publi,c lands within
90 days, oF otherwise disposed of as provided in paragraph
(4)  (d)  or  as  d i rec ted by the author ized o f  f  i cer .

Each grant issued for a Eerm of 20 years or more shal l ,  at
a minimum, be reviewed by the authorized officer at the end.
of the 20th year and at regular intervals thereafter not to
exceed 10 years.  Provided, however,  that a r ight-of-way
granted herein may be reviewed at any time deemed. necessary
by the author ized off icer

The s t ipu la t ions,  prans,  maps,  or  des igns set  for th  in
Exhibi t  A, B, and C, dated September ! ! ,  2007, and, at tached
hereto / are incorporated int.o and made a part of this grant

a .

b .

d .



A

IN WTTNESS WHEREOF,
cond i t i ons  o f  th i s

The undersigned
right-of-way gr

to the terms and

(Signature  o f  Author ized Of f icer )

AFM, Lands & Minerals
(T i r Ie )

(Ef  f  ec t ive  Date o f  Grant  )

f .

g .

instrument as ful ly and effect ively as i f  they were set
f  ort ,h herein in their  ent i rety.

Failure of the holder to comply with applicable 1aw or any
provis ion of  th is r ight-of-way grant sha11 const i tute
grounds for suspension or terminat ion thereof.

The holder shal1 perform al l  operat ions in a good and
workmanlike manner so as to ensure protection of the
environment and the health and safety of  the publ ic.

The holder sha1l construct, ,  operate,  and maintain t ,he
fac i l i t ies ,  improvements ,  and s t ruc tures wi th in  th is
r ight-of-way in str ict ,  conformity with Ehe plan of
development dated September LL, 2007 . Any relocation,
addit ional  construct ion ,  ot  use that is not in accord with
the approved plan of development shall not, be init iated
wit,hout t,he prior written approval of E,he authorized
off icer.  Noncompl iance with the above wi l l  be grounds for
an immediate temporary suspension of act iv iE, ies i f  i t
constitutes a threat to public health and safety or t,he
environment.

(S ignature  o f  Ho lder )

(T i t l e )

(  Date  )
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Plon of Development
For

Droinoge Chonnel & Retention Dom Site
Oil Shole Explorotion Compony, LLC

Right-of-Woy Applicotion

The existing droinoge chonnel qnd the retention Oom/pond,
though off of the 160-ocre RD&D Leose, clre integrol ports of the RD&D
Leose qreo droinoge system. The dom wos built in fhe eorly l9B0's by o
previous lessee. The feqtures included in this opplicotion ore essenfiol fo
the operotion of the White River Mine site.

The existing droinoge chonnel runs north from the Whife River Mine
site, locoted on fhe OSEC 160-ocre Oil Shole RD&D Leose, to ihe existing
retention dom. The dqm ond the storoge bosin upstreom from the dom
ore included in this opplicotion. No new construction or niodificotions ore
plonned for fhe droinoge chonnel or lhe retention focilities. This right-of-
wqy is locoted north of the RD&D Leose ond is entirely on federol lond
odministered by the BLM.

The noturol droinoge chonnel from the 160-ocre RD&D Leose
boundory north to the retention dom sloroge bosin is 3,600-feel long wilh
on overoge width of 20 feet. The chonnel right-oFwoy will be 40 feet
wide, which is 20 feet on either side of the center line of the chqnnel. The
existing dom, storoge bosin ond lnfrostructure, os shown on the ottsched
locotion mop,ore included in fhis right-of-woy. The storoge bosin
includes the qreo below the 5l 9$foot elevotion contour. The totol oreo
for the right-of-woy is 26.9 ocres. rnore or less. There ore no reqsonoble
ollernotives for the droinoge chonnel or the refention dom becouse the
droinoge chonnel is on existing, noturolly-occuning, feoture thot droins
the oreo qnd the dom hos olreody been constructed.

The woter thot flows down the droinoge chonnel into the relention
pond will consist moinly of storm/snow melt wofer. Ihe woter pumped
ftom the underground mine workings during mine reopening will be
dischorged inlo the droinoge chonnel if its quolity permits it. No mine or
process woter thot does nof meet federol or slote slandords will be
dischorged into the droinoge system.

Exhibit 5(B')

UTU-85857
September 11,20M

T. L0 s., R. 24E,., SLM
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The physicol feotures included in this right-of woy will be used yeor-
round.

No olher focilities ore included in the right-of-woy request.

The lerm of the right-of-woy will be 20 yeors or until the RD&D leqse
is relinquished, or until the 4,960-ocre preferentiol commerciol leose is
issued to the RD&D Leose lessee; in the cose of the lotter, fhe right-of-woy
oreo will be rnodified to recognize fhe new leose boundory,

Use of these existing off-site focilities to support the BLM Oil Shole
RD&D Leosing Progrom will minimize new construction on public lond ond
provide o meons to copture ond contqin woters from the projecf thot
might otherwise reoch the White River.

On-going costs ossocioted with this right-of-woy ore expected to
be limifed to necessory weed and brush control. Weed ond brush control
requiring the use of herbicides will be done in occordonce wifh o BLM-
opproved Pesticide Use Proposol

There should be no new environmentql impocts from OSEC using
the chonnel qnd dom. Potentiql environrnentol effects of the RD&D
projecl were oddressed in the BLM Oil Shole RD&D Leose Environmentol
Assessmenf .

There should be minimol impoct since shuclures olreody exist. Any
potential effects on the plont, fish ond onimol populotion of the oreo
were oddressed in fhe BLM Oil Shole RD&D Leose Environmentol
Assessment.

The public will benefil if the Oil Shole RD&D Leose effort provides
meoningful resulls leoding to o new commerciol source of crude oil.
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O.IL SHALE RESEARCH, DEVELOPMENT AND DEMONSTRATION LEASE
OIL SIIALE EXPLORATION COMPAI\TY (OSEC)

uTU-84087

Snecial Stipulations:

Section 25: The following terms, conditions, stipulations, and other mitigation
measures are incorporaled in the Proposed Action as outlined in the subject EA, and
are comprised of the BLM specifications and guidelines, &d the environmental
commitments put forth by OSEC. These measures were designed for site-specific
mitigation so as to lessen the potential for adverse effects to public lands
administered by the BLM Vernal Field Officg. These measures will be stipulated, aq
appropriate, in any Plan of Development approval. Following the BLM approval of
a Plan of Developmen! OSEC will make oil shale available to other entities for oil
shale research porpo*"r up to 5}o/o of the existing oil shale stockpiles at minimal cost
for loadittg, *dr'rpott t..nt"ting the mine,up to 5% of the monthly oil shale
production sold to a third party. This mined material will be provided to third
parties, approved by lhe BLM, at a price to cover operating costs, which include
iabor, energy, materials and supplies, local !45es, insurance, lifting and loading, and
a rate of return on capital as described in the Office of Management and Budget
(OI\G) Circular A-94, Guidelines and Discount Rates for Benefit Cost Analysis of
Federal Programs. Presently, the average real rate of Gtrrrr of 7Vo is described in
OMB Circular A-94, Item Section I c(1) and c(3), Discount Rate Poltcy,

In addition, these terms, conditions, stipulations and other mitigation measiures will
be incorporated, as appnopriate, into any rightof-way grant issued under the
applicable regulations contained in 43 CFR Part 2800. '

T e rms / C o ntli t i o ns IS ti Wl ati o n s

I

Uie oflfihite River Oil Shale Mine Facilities

Sruface Buildings and Equipment: The lessee may occupy and utilize the buildings
and equipment that are on the leased lands. These buildings include the mine

' adrninistration building, water treatment plant, sewage treatment plant, electrical

building, 16-foot diameter shaft fan support building and the hoist with the
headframe from the 3Q-foot diameter shaft. The lessee may, at his own expense
refurbish, remodel or update the buildings as necessary for his use. The buildings

. must be utilized as part of the operation and other uses are not authorized. The

buildings may not be sold, rented or leased to other entities. The lessor does not

make any guarantees on the buildings structurat integrity or usefulness. The lessee

may use the buildings at his "own risk"

Underground Facilities: The lessee may occupy and utilize (including ore
extraction) the underground facilities (mine). The'mine includes all drifts, declines,

slopes, rooms, shafu and adits on the site. The condition of the mine is unknown.

Hazards such as methane, hydrogen sulfid€ gfls, naturally occurring oil flows and

mine water exist. Other hazards may exist zuch as oxygal deficient air; rool rib and

Exhibit (6C"

uru-85857
September L1, 2007

T, L0 S., R. 248.,SLM
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floor failures and others. Prior to any entrance to the mine, plans must be subrnitted
and approved by the Mine Safety, Health Administration, Bueau of Land
Managernent and the Utah Division of Oil, Gas and Mining.

Miscellaneoud Fhcilities:' The lessee may occupy and utilize the existing roadss
powerlines and helicopter pad and any other improvements on the site.

DisposaUReclamation: Once the lessee utilizes a structrue, equipmenf Fi+e facility
helicopter pa4 road or sife, he will be responsible for its disposal, abandorunent md
site reclamation as approved by the Authorized Officer;

Waste Certi{isation: Upon abandonment of mine sections, transfer'of operatioDs,
assignment of rights, or relinquishment of the leased axea and prior to reclamdiod
activities, the Lessee must'provide certification to the Lessor.that drning thq teirn of
the lease, there have been no reportable quantities of hazardous zubstances (40 CFR
302.4), or of used oil (Utah State Administrative Code R315-15), discharged"
deposited, or released within the leased area, either on the surface or undergtound.
Lor"" rnust also certiS that alt remedial actions necebsary to protect human health
and the environment with respect to any such discharges, deposits or releases, either
on the surface or rxrdergrou*d within the leased ardd'hav6 boen-taken. In additior, . ':'

the Lessee must provide to the Lessor a complete list of a[ heza4ous substances and 
'

hazardous materiali including their Chemical Abstract Services Registy Nrmrbers,
as well as the oil and petroleum products used, stored on, or delivered to; the leased '

uuea. Such disclosue will be in addition to any other disclosure required by law or
agreement.

Hazardo.us Materials: Ifthere has been a discharge; deposit or release, of hazardous
substances, or of used oil, within the leased area ptior to the time application is made, ,
for the relinquishment of all or a portion of the leased area, the Lessee, at their
expense, shall provide tonthe Authorized Officer, either a Phase II Environmental
SG Rssessmen! including sampling; an American Society for Testing and Materials
Environmental Site Assessfnent (8152?-05; 2005, or latest version), or other
equivalent repor! (iricluding the requirernent of 40 CFR ZtZ1, as well as any riik

analysis undertaken by L,essee, s determined by the Authorized Officer. Such

report shall document existing site conditions. Prior to the submission of the Phase II

Environmental Site Assessment, or other repor! the Lessee shatl provide the .
Authorized Officer with a proposed Work Plan, including a schedule; f9r their
approval. Upon appioval of the Work Plan, the Lessee shall complete the site

assessmsnt. To the extent the Authorized Officer determines that firrther
investigation of existing site conditions is necessary prior to relinquibhment
u"""p*;rre, the Le ssee ih all c onduct such inv e sti gations.

Indemnification: The Lessee shall indemniS and hold harmless theUnited States

fr"* *V and all clairns arising out of the lessee's activities and operations under the

lease.

In addition to, design criteria and mitigation identified in the Proposed Action and the

plan qf developmento the BLM will incorporate, as appropriate, the following mitigation

11
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lneasures as shown by resource topic. All plans requhed by the following measures will

require approval bY the BLM.

Air Quality

OSEC will acquire appropriate air quality permits, comply with permit stipulations,
' 

implement emission control measures, and monitor air quality control required by
the air quality permitting agency. In addition, OSEC will:

. Avoid roads and other surface construction activities with soils susceptible
to wind erosion, as appropriate, to reduce thg amou,n! of firgitive dust
generated by traffic and othef activities.

. Use dust inhibitors to prevent fugitive dust problems. Measures, such as the
use of water trucks and moisture control and baghouses, will be
implemented to minimize fugitiut a*t emissions.

- r-' 'Establish-and erforce'speed limits on roads where needed'to reduce fugitive
dust problems.

. ; Cooperate with atmospheric deposition dnd visibility impact monitoring
prograllNi.

Mitigate fugitive dust emissions using erosion control mea$nes, and conhol
dust during constnrction, wind events, and stockpiles, as necessafy

. OSEC will obain and cornply with all necessary air permits and install,
operate and.maintain air emission control devices on the ATP system dur-ing
Phase 2 and Phase 3 and on units of the wastewater treatnerrt system and
hydrotreatrnent system during Phase 3. This will inclu$g, for Phase 3, Best
Available Control Technology (BACT) that complies with the Preverrtion of
Signfficant Deterioration @SD) requirements of the Clean Air Act.

Wastes

The environmental controls to. be rcquired for the disposal of spent shale will

be approved by the BLM as well as other regulatory authorities as
appropriate. The spent shale disposal areas for Phases 2 and 3 will be

'Oesignea and constructed to prevent contact with stormwater.ftom other

*"ui and minimieinfiltration of precipitation that lands on the shale pile.

The disposal areas will also have araitrigt featrrres to control nrnoff-

Monitoring of the spent shale disposal tueas and runoffareas will be

conducted throughout the project. Until the Phase t and Phase 2 testing

results demonstrate that the spent shale is not a hazardous material, it will be

isolated from the environment. The results of the Phase I and, if nesessilY,.
phase 2 testing will be used to determine the continued need for an

impervious liner to isolate the spent shale &om the environment.

Prior to and during mine dewatering, testing will be performed and water

that does not meet water quality standards will be contained and transported

for off-site treatment, unless the water can be treated on-site to meet
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applicable water qualtty standards for on-site surface disposal in accordance
with all applicable rules, regulations, and/or permits

OSEC will develpp and implernent all necessary plans and engineering
measures (e.g., b".rto"d, linqd and sovered storage areas) to cornply with the
Resouce Coruervation and Recovery Act and to propedy manage hazardous
wastes and oil wastes generated during Phases 2 and 3'

OSEC will develop and implement a ptan for the handling and dispqsat of
construction ielated wastes at licensed off-site facilities

OSEC will diqpose of (Phase 2) or treat on-site (Phase 3) any process waters
that do not rneet water quality standmds prior to re-use for moisfire contol
or discharge on the 160-acre leary.

OSEC will evaluate and upgrade as necessary the on-site sewage treatment
facility and treat all sewage waters generated on the 160-acre lease.

If monitoring shows adversJ impacts to soil qualiry or the potential for
adverse impacts to ground water quality beneath the site from the spent shgle.
disposal during Phase 2, OSEC will notifr the RLM and implement
measures to address any impacts.

If lighter debris becomes wind-borne and is transported away fr"* F:
consfrtrction dre4 OSEC will inrplement measures to collect all zuch debris
and to have it properly disposed of.

In the event of a spill of sulfin, nitogen, or spent catalyst wastes, the
following mitigation mea$ures will be implemented: ' 

'

Imrnediate response actions will be taken to contain the spill and to
rernove as, rnuch of the discharged material from the environment as
possible.

Investigations witl be undertaken to determine the extent and
magnitude of impacts to the environrrent following the response
measures

o Working with regulatory 4gencies, OSEC will develop a remediation
plan to cieanup affected media to acceptable levels such that adverse
long-tenn impacts are minimized. . .

In the event an accidental.release of mine water that does not meet water
quality standards, the foltowing mitigation measr:res will be implemented:

. o Immediate resporlse actions will be taken to contain the spill and to

pump up as much of the discharged water into tanks as possible;

lnvestigations will be undertaken to determine the extent and
magninrde of impacts to the environment following the initid
r€sponse measures; and

Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that no
adverse long-term impacts remain.

13



In the event of an accidental release of water generated during rcgsrting or
process washdown operations that does not'meet water quality standards, the
following mitigation measures will be implemented:

o Immediate response actions will be taken to contain the spill and to
pump up as much of the discharged water into tirnks as possible;

o lnvestigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the initial
response measures; and

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that no
unacceptable udrn"tse long-term impacts rernain.

In the event of an accidental rclease of waste oils or oily sludges, the
following mitigation measures will be imptemented:

o Immediate response actions will be taken to contain the spill and to
remove as much of the discharged wastes from the spill area as
posCiblq 

-_

Investigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the initial. .

. reqponse measures; and

Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that,no
unacceptable adverse long-term impactS remain.

In the event that a spill of sanitary wastes from a portable unit occws, the :
material will be cleaned up, contained as quickly as possible, and moved to
an approved disposal facility.

In the event of an accidental release of untreated or partially treated effluent
from the sanitary waste water treatment facility, the following mitigation ,.
mea$ues will be implernented:

'o Immediate response actions will be taken to contain the release and to
' 
remove asnuch of the discharged wastes from the spill area as
possible;

Investigations will be undertaken to determine the extent and
magnitude of impacts to the environment following the initial
response measures; and

Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup ulf""t"O *Jdiu to acceptable levels such that no
unacceptable adverse long-tenn impacts remain.

Water Resources .and Water Quality r
OSEC will obtain necessary federal and state permits, and will comply with the

Corps of Engineers Nationwide Permit requirements, if appropriate; Stormwater
discharge permit, and all other applicable water quality permitting requirements to

' o

o

o

l 4



' l

:--:-:--:-^:--^^.
mlnrm12e lmpacts to water quality. OSEC will minimize impacts to water quality,

surface and groturd, by implementing the fotlowing rneasures:

. OSEC will evaluate and implement measures to reduce, to the exlent
practicable, water usage fof Ae process. If water is withdraum from the
White River or from the White River'alluvium, the monitoring will consist
qf (l) measuring water withdrawal from the White River and (2) measrrring
the ground water level in two piezorneters located in the alluvidm near the
withdrawal poin(s). If ground water is extracted from the Biids Nest
Aquifer, the monitoring will include a piezometer in the Birds Nest Aquifer
and a gauglng station along Evacuation Creek. It is anticipated thut rydt' monitoring would be daily for the first two weeks of water withdrawals'
weekly foi the next six weeks, &d rnonthlj thereafter

If the initial water level monitoring indicates that polential impacts could be
materially greater than anticipated" OSEC wilt modiry its selected wder
supply system.

OSEC will obtain all necessary federal and state permits and will comply
with all applicable water-quality permitting requirements to minimize
impacts to,water quality.

Develop a groundwater monitoring and response plan and continue the
monitoring.program as long as needed to determine that the site is acceptable
for abandorunenl

Obtain a stormwater discharge permit and submit a stotmwater management
plan to the BLM arrthorized offit"t.

o Prepare and impfement a Spill Prevention Control and CountermeasrEe:
(SPCC) Plan for.BLM approval. 

'

. Submit a water monitoring and response plan to the BLM authorized officer

with the Plan of Development. :

Soi/s

. OSEC will develop and implement a soil erosiorilsediment control plan to

stipulate methods for minimizing soil erosion or sedimentation ustng

appropriate practices, such as ma:rimum allowable slopes, silt fencing or

straw wattles.

o OSEb will develop and implement a soil management plan stipulating
appropriate practices for the handling, staging, and re-use oftopsoil and soil'

rr.tu*ution activities to be conducted following construction, such as soil

pile seeding and reclamation requirements.

. Additional soil erosion and sediment control measures and remediation of

damaged site soils may be necessary if Se applicant-committed rneaswes

are found to be inadequate.

Reseeding may be necessary if the initial application is unsuccessful.

Ge olo gt/Ener g ProductiordMiner al Use

!
i

I
I
I

r l
I. '
i
I

i
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o' OSEC will coordinate its activities with the oil and gas lessee for the 160-
acre lease and lessees along the utility rigbts-of-way to avoid development
conflicts

. . Gilsonite veins will be crossed by the proposed gas prpeline within existing '

pipeline rights-of-way. OSEC will coordinate constnrction of utility lines
the owner of gilsonite mines crossed by the proposed utility line Stght-of-
way.

Floodplains

o Horizontal directional drilling techniques will be used to install the natrrral
gas pipeline beneath the channel of the White River at a minimum depth of
three meters below grade. Every effo* wiU be made to conduct all drilling
activities associated with the gas pipeline installation within already
disturbed areas. Upon completion of this work, reclamation activities will be
undenaken to retum disturbed areas to pre-consfuction conditions to the
extent possible.

. upon completion of installation of any new water wells and associated 
' '

utilities in the floodplain, reclamatiorl activities will be undertaken to ietnm
disturbed areas.to pre-construction conditioris to the extent possible.

. Following a major flood in the White River or a flash flood in an epherneral
strearn, damaged utility lines, access roads, and equipment would be
repaired and exposed pipe would be reburied- These measures would
rninimize residual project-related imPacts from flooding. '

We tl ands / Rip ar i an Ar e a s

o Surveys will be conducted prior to utility construction to establish the
pr"r"n"" or absence of wetlands or riparian areas. If wetlands or riparian
areas are present, they would be avoided to the extent practicable. If
avoidance is not possible, distrnbance within the wetland or riparian areas
would be minimized to the exterrt practicable in accordance with any state'or

federal wetland permitting requirements.

. OSEC wilt limit construction equipme,nt working in wetlands or riparian

ateas to that essential for clearing,trench excavation, plpe fabrication and

installation, backfilling, and rest6ration.

r Horizontal directional drilling techniques will.be used to install the natural
gas pipeline beneath the channel of the White River at a minimum depth of

ttrree meters below the chanriel bottom. Every effort will be made to

conduct all drilling activities in existing disttsbed areas adjacent to Highway

45. The power line will be consffucted to span the width of the river with

poles located in upland areas.

o OSEC will prohibit storage of hazardous materials, chemicalso fuels,

lubricating oilr, concrete coating, and refu'eling activities within 200 feet of

any wetland or riParian area.

t6
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Any impacts to wetladds and riparian areas would be mininiized by
implementing measures to reduse the soil disturbance and enhancc
restoration of vegetation within wetlands and riparian areas. These
mitigation measdres may iylude:

o Limit construction equipment working in wetlands and riparian zones
to that essential for clearing, trench excavation, pipe fabrication and
installatioir, bacldrlling, and restoration.

o Limit itump removal, grading, topsoil segregation" and gxcavation in
wetlands and riparian zones to the area immediately over the trench
line to avoid eicessive disruption of soils and the native seed and
rootstock within the soils. ,

hohibit storage ofhazardous materials, chernicals, fuels, lubricating
oils, concrete coating, and refueling activities within 200 feet of any
wetland or riparian area-

Equipment working in wetlands and nparian zones witl be clearred of
any possible weed seeds prior to bringing it into these areas.

Implement measures to control infroduction and spread of invasive,
non-native species into wetlands and riparian arorrs.

Thr e atene d/Endanger e d' Wil dlife Species

o Pre-constuction clearance surveys witl be conducted in the spring prior to
construction to i$entiff active bald eagle nests within 1.0 mile of the surface
occupancy ?rea and in the winter to identiff active bald eagle roosts witbin
0.S mite of the project site and utility rights-of-way. ConstnrctiOn'activities
will not occur within 1,0 mile of any active bald gagle ngst without firther

. consultation with ttre USFWS: Construction activities wi'll not be conducted
within 0.5 mile of active roost sites from November I through March 31.

Mitigation solutions such as fencing, flagging; or floatation balls will be

ttroroughly considered and implemented if necessary at water disposal siGs

to reduce contalnination of wildlife if monitoring results in a conclusion that

the water may be toxic.

The lessee will make a one-time payment which is calculated by rnultiplying
the projectos average annual water depletion by the depletion charge in effect

at the time the payment is made. The average depletion is estimated at

approximately 247 acre-feet per year for the two year test period of PhaF 3.

lf itre average depletion is found to be larger than 247.acre-feet per year over

this test period thefr consultation with USFWS will be reinitiatpd. The

lessee witt Ue required to pay the one-time contribution to the Recovery

hogram to the USFWS.

Fiqh and Witdlife Inctuding Special Status Species other than FWS Candidate or

Listed Endangered or Tlreatened Species

. OSEC will conduct clearance surveys, each spring prior to construction, to

identiff active raplor nests within 0.5 mile of the constnrstion rights-of-way.
Constuction activities will not be conducted within 0.5 mile of active raptor
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nests between February 1 and Algust 31 or until fledging and dispersal of
the young.

OSEC will conduct clearance surveys each spring prior to constnrction, to
identiff presence of any BLM sensitive species. If any BLM sensitive
species are found, OSEC will consult with the BLM to determine an
appropriate action to reduce impacts.

If bats are found in the White Rivei Mine, OSEC will install one-way.doors
or other zuitable mitigation at the mine shaft entrances allowing suffrciett
time prior to re-opening the rnine for bats to leave but not to re-enter the
mine shafts.

Thre atened/Endanger ed Plant Species

. Following the completion of utility construction" disturbed areas will be
reclaimed in a timely manner and in accordance with a project revegetation
plan. ' ,'

.- O$-EC will gondpql glparance surv-eys each sprylg priol to construction aloirg
the rights-of-way to identifr the presence of any T&E plant species.

Vegetatioi Including Special Status Species othe,r than FWS Candidate or Listed
Endangered or Threatened Species

o OSEC witl minimize vegetation removal to the extent necessary to allour for
safe and effrcient construction activities.

. OSEC will develop and impleme,nt a revegetatiorlreclamation plan using
appropriate practices to restore distrft€d areas to pre-conStruction conditions
to the extent practicable.

. OSEC will conduct clearance surveys each spring prior to constructidn along
the rights-of-way to identiff the presence of any BLM sensitive plant
species.

Invasiw, Non-Native Spe cies

. An invasive, non-native weed managernent plan, conforming to the
requiiernents of the BLM and losal weed management agencies, will be
adopted and followed for the project.

o 
'g, 

pesticide use permit will be submitted to and approved by the. Authorized
. Offrcer prior to implementation of weed control

Recreation

The RD&D facility on the 160-acre lease will minimize potential light
pollution by limiting the height of light poles and using light shields
provided that use of such shields does not affect worker safety.

OSEC will minimize light and sound pollgtion at the White River shoreline
by use of topographic strielding to ensre ihat recreational experiences
within the Book Cliffs Extensive Recreation Management Area (ERMA)
and/or propos'ed White River Special Recreation Management Area (SRMA)

are not diminished.
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Visual Resources

o OSEC will develpp and implement a plan using apprgpriate measures to
minimize visual impacts from the constnrction and operations of the facihty
and utilities in the Project 4r*, including vistral impacts from dust during
construction-

. $/ithin all VRM Class II areas, OSEC will construct utility tines within or
parallel and afjacent to existing utility rights-of-way.

Cultural Resources

. OSEC will develop and impleurent standaxd operating procedues for
avoiding historic or arclaeological sites in the project, including stop work
and notification procedures in the event that such siGs are tliscovered during

. construction activities, and develop steps to'be taken to prevent damage to
any zuch discoveries, consistent with the NIfA and other applicable laws
and regulations.

o If any eligi-blg site carurot be avoided bV construstion, additional work will '

. be conducted to mitigate any adverse impacts as directed by the Authorized
Officer. T,his work may include data recovery by qualified archasologists
prior to construction disturbance or otler measures deemed appropriate by
the Authoized Officer.

Even if all eligible sruface sites are avoided, it is irossible that culhrnl 
'

resources not visible on the surface may be encountered drning constnrstion
or other project-related activities. In this case, the following measur€s will

. .be implemented in ascordance with the project-specific cultur,al resources
protection plan:

Activities will stop in the immediate area of the find, and the Authorized
OfEcer will be immediately contacted. Within five working days' the
Authorized Officer will inform OSEC as to (l) whether the rnaterials
appear eligible for the NRHP; (2) the mitigation mea$res OSEC will
likely have to undertake before the site can be used (assuming in situ
preservation is not practicable); and (3) a'timeframe for the Authorized
Officer to complete an expedited review under 36 CFR Part 800 to
confirmo through the SHPO, that the findings of the BLM Authorized
Officer are conect and that mitigation was appropriate.

The Authorized Officer will be notified immediately by lelephone and
with written confirmation, upon discovery of human remains, finerary

. itemsn sacred objects, or objects of culhrral patrimony. Astivities would

stop in the immediate area of the find, and the discovery will be
protected for 30 days or until notification in vniting by the BLM
Authorized Ofiicer to proceed

Paleontolog

. dSgC will develop and implement standard operating procedrres for
managing the discovery of fossils to rninimize damage te. yieltifically
important fossil discoveries, including stop work and notification procedures
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in the event that such sites are discovered during construction activities, and
develop steps to prevent danage to any such discoveries, consistent with
best management practices.

o If suspected fossil materials are uncovered drrring construction or project
operations, the operator will stop work immediately and the Authorized
Officer must be contacted. Activities will not resume until the Authorized
Offioer can assess the situation and advise whether additional nritigation is
needed.

. Fossil specimens, if any, recovered druing the project that are considered of
scientific importance will be curated into the collections of a museum
repository acceptable to the BLM

Speciol Des ignation Areas

OSEC will construct the proposed power line irnmediately adjacent to the
existing power line at the White River crossing to minimize additional
irnpacts to visual resources within potential Special Designation Areas. '

Horizontal directional drilling techniques will be used to install the natrual
gas pipeline beneath the channel of the White River at a depth of three
meters below the channel bottom. The c?ossing will occur at the already
disturbed Highway 45 crossing location and every effort will be taken to
conduct drilling activities in already-di$turbed areas of the floodplain to
protect the Outstanding Remarkable Values and scenic classification.of the
eligible WSR.

Upon completion of construction, disturbed areas will be iestored to
preconstruction conditions to the efient practicable in accordance with a
project reclamation and revegetation plan.

Power poles will be located to minimize their view from eligible WSR and
ACEC are€N.
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FORM TBOO_L4
(Augus t  i - 985 )

c .

UNITED STATES
DEPARTMENT OF THE TNTER]OR
BUREAU OF LAND MANAGEMENT

RTGHT-OF_WAY GRANT

SERIAL NUMBER UTU-85858

A right-of-way is hereby granted pursuant to Tit le V of t,he
Federal  Land Pol icy and Management.  AcL of October 2L, 1"976 (90
S ta t  .  277  6 ;  43  U .  S .  C  .  17  6L l  .

Nature  o f  In teresL:

a .  By th is  ins t rument ,  the ho lder :

I ssu ing  O f f i ce
Verna l  F ie ld  Of f ice

Oi l  Shale Explorat ion Company, LLC
3 601-  Spr ing Hi l l  Bus iness Park ,  Su i te  20L
Mobi le ,  A labama 36608

receives a right Lo const.ruct, , operat e, maintain, and
terminate eight (B) access roads and one main access grat,e,
on publ ic lands descr ibed as fol lows:

T .  10  s . ,  R .  24  E . ,  SLM,  ULah
Sec . L4, SW7+NWYq, WLSW+;

L5, SEY+SWai
22 , vf%hlE%, sEy4hIEL/s , NEyaNUilye, sE%sWq ,

trifASFL/a;
23 , DFIzNV{t/c, SI^I74\IVFI .

The right-of-way area granted herein is a variable width,
l -9 ,  3 00 f  eet long and contains L7 .  B acres ,  rnore or less .

This instrument shal l  terminaLe on December 3L, 2026
unless, pr ior thereto,  i t .  is  rel inquished, abandoned,
terminated, or modified pursuant to the terms and
conditions of this instrument or of any applicable Fed.eral
law or  regu la t ion.

This instrumenE, may be renewed. If renewed, t.he right-of -
way sha1l be subject to the regulat ions exist ing at  the
time of renewal and any other terms and conditions that the
authorized of f icer deems necessary to prot.ect the pr.rblic
int ,erest, .

b .
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e. Notwithstanding the expiration of this instrument or any
renewal thereof, early relinquishment, abandonmenL, or
terminat ion, the provis ions of  th is instrument,  to t ,he
extent appl icable,  sha1l cont. inue in ef  fect  and sha1l be
b ind ing on the ho l -der ,  i -Es successors ,  or  ass igns,  unt i l
they have ful ly sat isf ied t ,he obl igat ions and/or
l iabi l i t ies accruing herein before or on accounL of the
expiraLion, or pr ior LerminaLion, of  Ehe grant.

Ren ta l :

For and in consideration of the righE.s granted, the holder
agrees to pay the Bureau of Land Management fair market
value rental  as determined by the author ized off icer unless
speci f ical ly exempted from such payment by regulat ion.
Provided, however, that the rent,al may be adjusted by the
author ized off icer,  whenever necessary,  to ref lect  changes
in the fair market rent,al value as determined b1r t,he
appl icat ion of  sound business manag:ement pr inciples,  and so
far as pract icable and feasible,  in accordance with
comparable commercial  pract. ices. Renfal  payments,  i f
appl icable,  should be submit ted to the fot lowing address:

BLM Vernal  Field Off ice
L7A Sou th  500  Eas t
Verna l ,  Utah 84078

Terms and CondiLions:

a.  This grant is issued subj  ect  to the holder '  s compl j -ance
wi th  a lL  app l icab le  regu la t , ions conta ined in  T i t le  43 Code
of  Federa l  Regula t ions par t  2800.

b. Upon grant terminat ion by the author ized off icer,  a l l
improvemenLs shall be removed from the public land.s within
90 days , ot otherwise disposed of as provided. in paragraph
(4)  (d)  or  as  d i rec ted by t ,he author ized o f  f  i cer .

c .  Bach grant  issued for  a  term of  20 years  or  more sha1l ,  a t
a minimum, be reviewed by the authorized officer at the end
of the 2 0 th year and at regrular intervals thereaf t,er not to
exceed 10 years . Provided, however, that a right,-of -way
granted herein may be reviewed at any t,ime deemed necessary
by the author ized o f f icer .

The s t ipu la [ ions,  p lans,  rnaps,  or  des igns set  for th  in
Exhibi t  A, B, and c,  dated september LL, 2a07, and attached
hereto, are incorporated into and made a part of this grant

o
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IN WTTNESS WHEREOF, rhe undersigned agrees to the Lerms and
condi t ions o f  th is  r ight -o f -way grant .

(  Signature of  Holder)

g .

insLrument. as fu1ly and effect.ively as if they were set
forth herein in their  ent i rety.

Failure of the holder Lo comply with applicable law or any
provis ion of  th is r ight*of-way grant shal1 const i tute
grounds for suspension or t,ermination thereof .

The holder shaLl perform a1l operat,ions in a good and
workmanlike manner so as to ensure protection of the
environment and the health and safety of the public.

The holder shal l  construct,  operate,  and maintain the
faci l i t ies,  improvements,  and structures within this
r ight-of-way in str icb conformity with the plan of
developrnent dated September LL, 2007 . Any relocation,
add i t iona l  const rucL ion,  or  use that  is  not  in  accord wi th
the approved plan of development shall not be init iated
without, the prior written approval of the authorized
off icer.  Noncompl iance with Ehe above wi l l  be grounds for
an immediate temporary suspension of act . iv i t ies i f  i t
const i tutes a threat to publ ic heal th and safety or the
environment,.

(S ignaLure o f  Author ized Of f icer )

AFM, Lands & Minerals
(  T i r le  ) (  T i t l e  )

(  Date ) (Ef fec t ive  Date o f  Grant )
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Plon of Development
For

Roqds
Oil Shole Explorotion Compony, LLC

Rig ht-of-Woy Applicotion

The right-of-wqy for the roods included in this opplicotion ollows
qccess to the RD&D leose ond essential support focilities for the 160-ocre
Oil Shole RD&D Leose.

The existing roods ossocioted with the occess, operafion ond .
mointenonce of the 160-qcre Oil Shole RD&D Leose qf the White River
Mine Site ore included in this qpplicotion. The opplicotion is for those
portions of the roods outside the boundory of the 160-qcre RD&D Leose.
The roods ore generolly groded ond groveled, except thot the moin
qccess rood is poved for o disionce of obout 3,500 feet southwestword
from the locked choin-link gote. The choin-link gote is included in the
right-of-woy for the poved moin occess rood.

The groveled roqds will be groded ond repoired to conect existing
erosion domoge; rood side droinoges ond berms will be re-esfoblished;
ond vegetotive growth on the roods will be removed. The two smoll
culverts locoted of the intersection of the Moin Access Rood ond lhe
Utility Roise Access Rood thot ore currently plugged will be reploced wiih
o lorger culvert. Other existing culverts will be repoired or reploced as
required. Rood ond culvert work will be occording to BLM specificotions.
Weed ond brush control olong the roods will be done under o BLM-
opproved progrom.

Since the roods included in this opplicotion olreody exist, there ore
no reosonoble olternotive routes. Use of fhe exisling roods to support the
BLM Oil Shote RD&D Leosing Progrom will minimize new roqd construction
ond new disturbonces on public lond

During Phose 3, new consiruction moy be required for 450 feet of
the groveled moin occess rood oround fhe proposed spent shole disposol
pile. Approvol for such construction will be obtoined frorn the BLM prior lo
construction: The relocoted road segment hos been included in this right-
of-woy opplicofion,

The roods included in this right-oFwoy will be used yeor-round.

Exhibit (sB"

uTu-85858
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The roods requesled in this right-of-woy ore described in the
following toble.

Rood Construction Length (ft) Width (ftl
Moin Access Poved 3490 4A
Moin Access Grovel 3300 40
River/Well Access Grovel 4855 40
Retention Dom Grqvel 5820 40
Utility Roise Grovel 380 40
Top of Stockpile Grovel 770 40
Efectricol Building Grovel 225 40
Relocoted Moin Rd. Grovel 459 50
Tofol Areo @o.@l

Areo(ocres)
3.b
3.0t
4.5r
5.3r
0.4t
0.7!
0.b.

The ierm of the righi-of-woy will be 20 yeors or until the RD&D leose
is relinquished, or unlil lhe 4,?6Gocre preferentiol commerciql leose is
issued to the RD&D Leose lessee; in the cose of the lotter, the right-of-wcy
oreo will be modified to recognize the new leose boundory.

On-going costs ossocioted wilh this right-of-woy include the
replocemenf of ony plugged culverfs, groding the grovel roods ond ony
necessory weed oryd brush control. Weed ond brush control requiring fhe
use of herbicides will be done in occordonce with o BlM-opproved
Pesticide Use Proposol. The totol cost will be determined of the tlme
moteriols ore purchosed.

There should be no new environmentql impocts from OSEC using .
the existing occess roods. Environmentol effects for the RD&D projecl
were oddressed in fhe BLM RD&D Leose Environmentol Assessment.

Any potentiol effecfs on plonl, fish ond onimol populotions of the
oreo were oddressed in the BLM Oil Shole RD&D Leose Environmenfol
Assessmenf .

The public will benefif if the Oil Shole RD&D Leose effort provides
meoningful results leoding to o new commerciol source of crude oil,



OII} SHALE RESEARCH, DEVELOPMENT AND DEMONSTRANON LEASE
OIL SIIALE EXPLORATTON COMPAI\TY (OSEC)

UTU-84087
Snecial Stin ul.ations :

Section 25: The following terms, conditions, stipulations, and other mitigation
measures are incorporated in the Proposed Action as outlined in the subject EA, and
are comprised of the BLM specifications and guidelines, and the environmental
commiments put forth by OSEC. These measures were designed for site-specific
mitigation so as to lessen tbe potential for adverse effects to public lands
administered by the BLM Vernal Field Office. These measures will be stipulated, aq
appropriate, in any Plan of Development approval. Following the BLM approval of
a Plan of Development, OSEC will make oil shale available to other entities for oil
shale researehputpor"s up to 50%of the existing oil shale stockpiles atminimal cost '.

for loading, and.upon reentering the mine up to 5% of the monthly oil shale
production sold to a third party. This mined material will be provided to third
putti**, approved by the gffr{, at aprice to cover operating costs, which include
Iabor, energy, materials and supplieS, local ta1es, insurance, lifting and.loading and
a rate of return on capital as described in the Office of Management and Budget ..
(OlvIB) Circular A-94, Guidelines and Dtscount Rates for Benefit Cost Analysis of
Federal Programs. Presently, the aver4ge real rate of return of 7o/o is described in
OMB Circular A-94,Item Section S c(1) and c(3), Discount Rate Policy.

In addition, these terms, conditions, stipulations and other mitigation measures will
be incorporated as appropriate, into any right:oGway grant issued under the
applicable rbgulations contained in 43 CFR Part 2800. :

T e rm s /eo n di t iorp / S t ipul at io.ns

Use of White River Oil Shale Mine Facilities

Surface Buildings and Equipment: The lessee may occupy and utilize the buildings
and equipment that are on the leased lands. These buildings include the mine

' administration building, water heatment planL sewdge treatment plant, electrical

building, 16-foot diarneter shaft fan support building and the hoist with the
headframe frorn the 30-foot diameter shaft. The lessee ffi&y, at his own expense
r.efurbish, remodel or update the buildings as necessary for his use. The buildings

must be utilized as part of the operation and othef uses are not authorized. The

buildings may not be sold, rented or leased to other entities. The lessor does not

make rny gu*antees on the buildings structural integfity or usefulness. The lessee

may use the buildings at his "own risK'

Underground Facilities: The lessee may occupy and utilize (including ore

extraction) the underground facilities (mine). The'mine includes all drifts, declines,

slopes, rooms, shafts and adits on the site. The condition of the mine is unknown.

Hazards such as methane, hydrogen sulfide gas, naturally occurring oil flows and

mine water exist. Other hazards may exist such as oxygen deficient air; roof, rib and

10
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o floor failures and others. Prior to any entrance to the mine, plans must be submitted
and approved by the Mine Safety, Health Administration, Bureau of Land
Management and the Utah Division of Oil, Gas and Mining.

Miscellaneous Flcilities:' The lessee may occup.y and utitize the existing rbads,
powerlines and helicopter pad and any othdr improvements on the site.

Disposal/Reclamation: .Once the lessee utilizes a structure, equipment, mine faciliff
helicopter pad, road or siten hp will be responsible for its disposal, abqndonment and
site reclamation as approved by'the Authorized Officer;

Waste Certification: Upon abandonment of mine sections, tansfer of op"ratio[s,.
assignment of rightr, o, relinquishment of the leasecl area, and prior to ieclamatiori
activities, the Lessee must.provide ce,rtification to the lrssor. that during the term of
the lease, there have been no reportable quantities of hazardous substances (40 CFR
302.4),or of used oil (Utah State Adurinistrative Code R315-15), discharye{
deposited, or released within the leased area" either on the surface or undergound
Lelsee must also certiff that all remedial actions necebsary to protect hurnan health
and the errvironrnent with respect to any such discharges, deposits or releases, either
on the surface or undergto,*d within the leased arda have Fsen"taken. [n addition,
the Lessee must providi to the Lessor a complete list of all hazardous substances and 

'

hazardous materialb including their Chemical Abstract Seivices Regisfy Numbers,
as well as the oil and petroleum products used, stored on, or delivered to; the leased
area. Such disclosure will be in addition to any other disclosure required by law or
agreement.

Hazardogs Materials: Ifthere has been a discharge; deposit or ielease, of bazardous
substances, or of used oil, within the leased ute" ptior to the time application is made .
for the relinquishment of all or a portion of the leased artiq the Lessee, at their
expense, shatl provide to the Authorized Officer, either a Phase II Envirorunental
Site Assessment, including sampling; an American Society for Testing and Materials
Environmental Site Assessment (E152?-05; 2005, or latest version), or other
equivalent report, (including the iequirement of 40 CFR itZl,as well as any risk
analysis undertaken by Lessee, as determined by the Authonzed Officer. Such
report shall document existing site conditions. Prior to the submission ofthe Phase II

Environmental Site Assessment, or other repor! the tessee shall provide the
Authorized Officer with a proposed Work Plan, including a schedule; for their
approval. Upon appioval of the Work Plan, the Lessee shall complete the site
u*ses**rnt. To the extent the AuthoizqdOfficer detennines that filfher
investigation of existing site conditions is nesessary prior to relinquibhment
acceptAnce, the Lessee shall conduct such investigations.

Indemnification: The Lessee shall indemnify and hold harmless theUnited States

&om any and atl claims arising out of the lessee's activities and operations under the

lease.

In addition to, design criteda and mitigation.identified in the Proposed Action and the

plan of development, the BLM will incorporate, as appropriate, the following rritigation

o
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measures as shown by resource topic.

require approval bY the BLM.

All plans requircd by the following measures will

Air Quality

I Avoid roads and other srrrface construction activities with soils zusceptible
to wind erosion, as appropriate, to reduce thg *1o,lt.t of ftrgitive dust
generated by haffic and other activities.

. Use dust inhibitors 1o prevent fugitive dust problems. Measuresn such as the
use of water trucks and moisture control and baghouses, will be
implemented to minimize fugitive dust emissions.

' r- Establish'and errforce speed-limits on roads where needed to'reduce fugitive
dust problems.

i Cooperate with.atmospheric deposition And visibility impact qonitoring
programs.

r Mitigate fugitive dust emissions using erosion control measures, and corrtrol
dust during construction" wind events, and stockpiles, as necessary. .

o OSEC will obtain and coraply with all necessary air pennits and install,
operate and.maintain air emission confiol devices on the ATP system during
Phase 2 and Phase 3 and on units of .the wastewater treatrnent system and
hydrotreatment system during Phase 3. This will inslude, for Phase 3, Best
Available Control Technology (BACT) that complies with the Prevention of

Significant Deterioration (PSD) requirements of the Clean Air Act.

Wastes

. The environmental controls to be required for the disposal of spent shale will

be approved by the BLM as well as othe.r regulatory authorities as

appropriate. The spent shale disposal areas for Phases 2 and 3 will be
designed and sonstructed to prevent contact with storm water from other

areas and minimize infiltration of precipitation that l1qd* on the shale pite.

The disposal areas witl also have drainage feahres to control runoff.

Monito;ing of the spent shale disposal areas and runoffareas will be

conducted-throughout the project. Until the Phase 1 and Phase 2 testing

results demonstrate that the spent shale is not a.hazardous materialo it will be

isolated from the environment. The results of the Phase I and, if necessary'

Phase 2 testing will be used to determine the continued need for an

impervious liner to isolate the spent shale from the envirorunent.

. Prior to and during mine.dewatering, testing will be performed and water '

that does not meet water qu?llty standards will be c'ontained and tanqported

for off-site treatrnen! unless the water can be teated on-site to meet

12



o

-

applicable water quality standards for on-site surface disposal in accordance
with all applicable rules, regulations, and/or perrnits

OSEC will develpp and implernent all necessary plans and engineering
measures (e.g., b"l*"a, nnEd and covered storage areas) to comply with the
Resource Conselation and Recovery Act and to properly manage tmzardous
wastes and oil wastes generated during Phases 2 and 3.

OSEC wilL develop and implement a plan for the handling and disposal of
sonstruction ielated wastes at licensed off-site facilities

OSEC will dispose of (Phase 2) or treat on-site (Phase 3) any process waters
that do not meet water quality standards prior to re-use for moisture contol
or discharge on the 160-acre lease. ' 

.

OSEC will evaluate and upgrade as necessary the on-site sewage treatuent
facility and treat all sewage waters geirerated on the 160-acre lease.

If monitoring shows adversf impacts to soil quality or the potential for
adverse irnpacts to ground water quality beneath the site from the spent shale
disposal during Phase 2, OSEC will notiff the RLM and implement
mea.sures to address any impacts.

H lighter debris becomes wind-borne and is transported away from the
construction area, OSEC will implement measures to collect all such debris
and to have it properly disposed of.

In the event of a spill of sulfur, nitrogen, or spent catalyst wastes, the
following mitigation rneasures will be implemented: '

o Inrmediate response actions witl be taken to contain the spitl and to
remove as.much of the discharged material from the environrrent as
possible.

o Investigations will be undertaken to determine the extent and I

magnitude of impacts to the environment following the response
rneasures

o Working with regulatory agencies, OSEC will develop a remediation
plan to.cieanup affected media to acceptable levels zuch.that adverse
long-term impacts are minimized.

In the event an accidental-release of mine water that does not meet water
quatity standardso the following mitigation meastues will be implemented:

. o Immediate response actions will be taken to contain the spill and to

. pump up as much of the discharged water into tanks as possible;

o Investigations will be undertaken to determine the extent and
magninrde of impacts to the environment following the initial
response measures; and

' o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affecled media to acceptable levels such that no
adverse long-term impacts remain.

t3
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In the event of an accidental release of water generated during retorting or
process washdown operations that does not meet water qualiry standards, the
following mitigation measures will be implemented:

o Immediate response actions will be taken to contain the spill and to
pump up as much of the discharged water into tanks as possible;

Investigations will be undertaken to determine the extent and
magrutude of impacts to the environment following the initial
response measures; and

Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels zuch that no
unacceptable adverse long-term impacts remain.

In the event of an accidental release of waste oils or oily sludges, the
following mitigation measures will be implemented:

o Immediate response actions will be taken to conlain the spilt and to
remove as much of the discharged wastes from tbe spill area as;' ---. 
possible; 

- ''---

Investigations will be undertaken to determirie'the extent and
magnitude of inrpacts to th.e environment following the initial
response measures; and

Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels sush that.no
rHnacceptable adverse long-term impacts regrain.

o t4 the event that a spill of qanitary. wastes from a ponable unit occurs, thO
material will be cleaned upo contained as quickly as possible, and moved to
an approved disposal facility.

o In the event of an accidental release of untreated or partially treated effluent
frorn the sanitary waste water treatment facility, the following nritigation ,.
measures will be implemented:

o . Immediate response actions will be taken to contain the release and to
remove aslnuch of the discharged wastes from the spill area as
possible;

o ffi*ffi:"##ill; trffx*n:"*"J;lHil:ffiilrffii
response measures; and

' o Working with regulatory agencies, OSEC will develop a remediation
ptan to cleanup u:tf."t"a *.aiu to acceptable levels zuch that no

' unacceptable adverse long-term impacts remain.

Water Resources and Water QuaIitY

OSEC will obtain necessary federal and state perrrits, and will comply with the
Corps of Engineers Nationwide Permit requirements, if appropriate; Storrrwater
discharge permit, and all other applicable water quality permitting requirements to

' o
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minimize impacts to water quality. OSEC will minimize impacts to wafer quality,
surface and groturd, by irnplementing the following Ineasures:

. OSEC will evalqate and implement rleasures to reduce, to the exte,lrt
practicable, water usage fo4the process. If water is withdrawn from the
White River or from the White River alluviurn" the monitoring will consist
of (1) measuring water withdrawal from the White River and (2) measrning
the ground water level in truo piezometers located in the alluvium near the
withdrawal point(s). If ground water is extracted from the BAds Nest
Aquifer, the monitoring will include a piezometer in the Birds Nest Aquifer
and a gauging station along Evacuation Creek. [t is.anticipated tbat such

' monitoring woutd be daily for the first two weeks of water withdrawals,
weekly for the next six weeks, ffid monthli thereafter

. If the initial water level monitoring indicates that potential impacts coutd be
materially greater than anticipated, OSEC will modi$ its selected water
supply system

. OSEC will obtain all necessary federal and gate permits and will comply
with all applicable water-quality permitting requirements to minimize.
impacts to,water quality.

Develop a groundwater monitoring and response plan and continue the
monitoring piogram as long as needed to determine that the site is acceptable
for abandonment

Obtain a stormurater discharge perrrit and zubmit a storrnwater management
plan to the BLM arrttrorized officer. 

I '

. Prepare and implement a Spill Prevention Control and Countermeas\ue
(SPCC) Plan for.BLM apProval.

o Submit a water monitoring and response plan to the BLM authorized officer
with the Plan of Development.

S.oifs

o OSEC will develop.and implement a soil erosionlsediment control plan to
stipulate methods for minimizing soil erosion or sedimentation using
appropdate practices, zuch as mar<imum allowable slopes, silt fencing or

shaw wattles.

o OSEC will develop and irnplement a soil management plan stipulating
appropriate practiCes for the handling, stagrng, and re-use of topsoil and soil

reclamationlctivities to be conducted following construction, such as soil
pile seerting and reclamation requirements.

. Additional soil erosion and sediment control measures and remediation of

damaged site soils may be necessary if the applicant-committed measures
are found to be inadequate.

. Reseeding may be necessary if the initial application is unsuccessful.

G e olo gt/ Ener g Pr o ducti pn/Miner al U s e

15
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o OSEC will coordinate its activities withtbe oil and gas lessee forthe 160-
acre lease and lessees along the utility rightS-of-way !o avoid development
conflicts

Gilsonite veins will be crossed by the proposed gas pipeline within existing '

pipeline riglrts-of-way. OSEC will coordinate construction of utility lines
the owner of gilsonite mines srossed by the proposed utility line right-of-
way-

Floodplains

. Horizontal directional driling techniques will be used to install the natural
gas pipeline beneath the channel of the White River qt a minimum depth of
three meters below grade. Every effort will be made to conduct all.drilling
activities associated with the gas pipeline installation within already
diszurbed areas. Upon completion of this workn reclamation activities will be
undertaken to retunr disturbed areas to pre-construction conditions to the
extent possible.

: Upon completion of installation of a$y new water wells and associated
utilities in the floodplain, reclamation activities will be undertaken to ietfm
disturbed areas.to pre-construction conditioris to the extent possible.

o Following a major flood in the White River or a flash flood in an ephemeral
strearn, damaged utility lines, access roads, and equipmdnt would be
repaired and exposed pipe would be rebruied. These measures would
minirnize residual project-related impacts from flooding

W e t I ands / Rip ar ian Ar e as

o Surveys will be conducted prior to utility qonstruction to establish the
presence or absence of wetlands or riparian areas. If wetlands or riparian
areas are present, they would be avoided to the extent practicable. If

, avoidance is not possible, disturbance within the wetland or riparian areas
would be minimized to the extent practicable in accordance with any state or
federal wetland permitting requirements.

o OSEC witl limit constmction equipment working in wetlands or riparian
areas to that essential for clearing, trench excavation, pipe fabrication and
installation, backfilling, and restoration'

. Horizontal directional drilling techniques will be used to install the natural
gas pipeline beneath the'channel of the White River at a minimum depth of

thei meters below the chanriel bottom. Every effort will be made to

conduct all drilling astivities in existing disturbed areas adjacent to Highway'

45. The power line will be constructed to span the width of the river with

poles located in uPland areurs.

r OSEC will prohibit storage of hazardous materials, chemicals, fuels,

lubricating oitr, concrete coating, and refiJeling activities within 200 feet of

any wetland or riParian area

16
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Any impacts to wetlarids and riparian areas would be rninimized by
implementing nneasures to reduce the soil disturbance and enhance'
restoration of vegetation within wetlands and riparian areas. These
mitigation measdres may in3lude:

o Limit constnrction equipment working in wetlands and riparian zones
to that essential for clearing, trench excavation, pipe fabrication and
installation, backfilling, and restoration-

o Limit Stump removal, gnding, topsoil segregatiorU *i gxcavation in
wetlands and riparian zones to the area immediately over the trench
line to avoid excessive disruption of soils and the native seed and
rootstock within the soils.

o Prohibit storage of hazardous materials, chemicals, fuelso tubricating
oils, conctete coating, and refueling activities within 200 feet of any
wetland or riparian area

Equipment working in wetlands and riparian zones will b€ cleansd bf
any possible weed seeds prior to bringing it into these areas.

funplemen! measures to contol introdustion and spread of invasive;
non-native species into wetlands and riparian areas.

Threatened/ Endangered Wildlife Species

. Pre-construction clearance suryeys will be conducted in the qpring prior to

. constnrction to identify astive b.ald eagle nests within 1.0 mile of.the sufape
occupancy area and in the winter to identify active bald eagle roosts within
0.5 mile of the project site and utilrty rigfuts-of-way. Constnrction activities ' 'l

will not occur within 1.0 mile of any active bald qagle ngst witbout firther
co.nsultation'with the USFWS: Construction activities will not be condupted
within 0.5 mile of active roost sites from November 1 through March'3l.

. Mitigation solutions such as fencing, flagginB, or floatation balls will tie

thoroughly considered and implemented if necessary at water disposal sites
' to reduce contamination of witdtife if monitoring results in a conclusion that

' the water may be toxic.

. The lessee will make a one-tirne payment which is calculated by rnultiplying

the project's average annual water depletion by the depletion charge- in effect

at the time the payment is made. The average deplelion is estimated at

approxim ately.247 acre-feet per year for the two year test period of Phase 3.

Iithe average depletion is found to be larger than 247.acre-feet per year over

this test poiod, th"n csnsultation with USFWS will be reinitiated' The

lessee witt te required to pay the one-time conkibution to the Recovery

Program to the USFWS.

Figh and Wildlife Including Sp.ec:ial Status Species other than FWS Candidate or

Listed EnQongered or Threatened Species

o OSEC will conduct clearance surveys,'each spring prior to constntctiorU to

identify active ragtor nests withiu 0.5 mile of the constnrction rights-of-way.
Constnrction activities will not be conducted within 0.5 mile of active raptor

t7
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nests befween February I and August 3l or until fledging and dispersal of
the young.

. OSEC will conduct clearance surveys each spring prior to constr,uction, to
identifu presence of any BLM sensitive species. If any BLM sensitive
species ffe found OSEC will consult with ths BLM to determine an
appropriate action to reduce impacts.

. If bats are found in the White Rivei Mine, OSEC will install one-way-doors
or other suitable mitigation at the mine shaft entrances allowing suffrcient
time prior to re-opening the mine for bats to leave but not to re-enter the
mine shafts.

Thr e at ene dlEndanger e d P lant Spe c ie s

. Following the completion of utility constnrction, disturbed areas will be
reclaimed in a timely manner and in accordance with a project revegetation
plan. ' 'l

I O$EC will condpcl-qlgarancg surveJs each spr.rng prior to construction along
the rights-of-way to identiff the presence of any T&E plant species.

Vegetation Including Special Status Species otheT than FWS Candidate or Listed
Endangered or Threatened Species

OSEC will minimize vegetation removal to the extent necessary to.allow for
safe and efficient consttuction activities.

OSEC will devel.op and irnplement a revegetatiodreclamation plan using
appropriate practices to restore disttnbed areas to pre-consbrrction conditions
to the extent practicable.

OSEC will conduct clearance suffeys each spring pflor to construction along
the rights-of-way to identiff the presence of any BLM sensitive plant
species.

Invasiv e, Nan-Native Species

o An invasive, non-native weed management plari, conforrning to the
requiiements of the BLM and local weed management agencies, will be
adopted and followed for the project.

. A pesticide use permit will be zubrnitted to and approved by thq Authorized
, Officer prior to implementation of weed control.

Recreation

. The RD&D facility on the 160-acre lease will minimize potential light
pollution by limiting the height of light poles and using Ught shields
provided that use of such shields does not affect worker safety'

. OSEC will minimize light and sound pollgtion at the White River shoreline
by use of topographic shielding to ensrue that recreational experiences
within the Book Cliffs Extensive Recreation Management Area (ERMA)
and/or propos'ed White River Special Recreation Management Area (SRMA)
are not diminished.

18
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Visual Resources

. OSEC will develop and implement a plan using apprqpriate measures.to'
minimize visual impacts from the construction and operations of the facillty
and utilities in the Project fueq including visual impacts from dust &uing
construction.

. Within all VRM Class II areas, OSEC will constnrct utitity lines within or
parallel and a$acent to existing ulility rights-of-way.

Cultural Resottces

o OSEC will develop and implement standard operating procedures for'
avoiding historic oi archaeological sites in the project, including stop work
and notification prgcedures in the event that such sites are discovered dtring
construction activities, and develop steps to'be taken to prevent d1ryug- 

" 
to

any such discoveries, consistent with the NHPA and other applicable laws
and regulations.

. If,any eligrblg site canno! b€ avoided by corrstruction, additionat work will
. be conducted to mitigate any adverse impacts as directed by the Authorized

Officer. Tfiis work may include data recbo"ry by qualifigd archaeologists
prior to construction disturbance or ot[er measures deemed'appropriate by
the Authorized Officer.

o Even if all etigible surface sites are avoided" it is possible that cultlel
resources not visible on the surface may be encounterJ;*id.oi*ilrttio"
or other project-felated activities. In this case, the following measures will
.be imptemented in accordance with the project-specific cultrnal resources
protection Plan:

o Activities will stop in the immediate area of the frn{ and the Authorized
Officer will be immediately contacted. Within five working days, the
Authorized Officer will iuforur OSEC as to (1) whether the materia{s
appear eligible fo: the NRTIP; (2) ttre mitigation measures OSEC will
likely havi to undertake before the site can be used (assuming in situ
preservation is not practicabte); and (3) a'timeframe for the Authorized
Offiser to complete an expedited review wtder 36 CFR Part 800 to
confrrrn, through the SHPO, that the frndings of the BLM Authorized
Ofncer are correct and that mitigation was appropriate.

o The Authorized Officer will be notified immediately bytelephone and

with written confirmation, upon discovery of human remains, fimerary

, items, sacred objects, or objects of cultural patrimony. Activities would

stop in the immediate area of the fi.nd, and the discovery wi]l be
protected for 30 days or until notification in writing by the BLM
Authorized Offiser to Proceed.

. :
Paleontolog

o dSgC will develop and implement standard operating procedures for

magaging the discovery of fossils to minirnize darnage to scientifically
important fossil dlscoveries, including stop work and notification procedrues

19
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in the event that such sites are discovered during construction activities, and
develop steps to prevent damage to any zuch discoveries, consistent with
best management practices

. If suspected fossil materials ar€ uncovered during construction or project
operations, the operator will stop work immediately and the Authorized
Offi..t must be contacted. Activities will not resune until the Authonznd
Offioer can assess the situation and advise whether additional mitigation is
needed.

o Fossil specimens, if any, recovered during the project that are considered of
soientific importance will be curated into the collections of a museum
repository acceptable to the BLM

Speciat De signation Areas

. OSEC will construct the proposed power line immediately adjacent to the
existing power line at the White Nver crossing to minimize additional
impacts to visual resources within potential Special Designatio:r Areas

. Horizontal directional drilling techniques will be used to install the natural
gas pipeline beneath the channel of the White River dt a depth of tluee
meters below the channel bottom. The mossing will occur at the already
disturbed Highway 45 crossing location and every effort will be taken to
conduct drilling activities in already-distrnbed areas of the floodplain to
protect the Outstanding Remarkable Values and scenic classification.of the
eligible WSR- .

Upon completion of construction, disturbed areas will be lestored to
precon-struction conditions to the extent practicable in accordance with a
project reclamatiort and revegetation plan.

?ower poles will be located to minimize their view from eligible WSR and
ACEC areas.

o
20



Special Gate & Lock Stipulation

o OSEC will maintain the existing chain-link gate and fence located at the
paved main access road. OSEC will keep the gate and fence repaired and in good
operating order. OSEC will coordinate with the Authorized Officer, Bureau of Land
Management, to insure that the public that need access beyond the gated entryway can
gain enffy.



United States Department of the Interior
BI.JREAU OF LAND MANAGEMENT

Vernal Field Office
170 South 500 East
Vernal, UT 8,m78

1+35) 781-4400 Fax: (435) 78t-4d-l0

IN REPLY REFER TO:
2800
UTU-85857
UTU-85858
uru-85859
(u-083) t{0V 29ffi--

Oil Shale Exploration Company, LLC
3601 Spring Hill Business Park, Suite 201
-,i')'E','rl;i| 

rc cot
Centlemen:

Attached are duplicate copies of three (3) right-of-way (ROW) grant offers (BLM Forms
2800-14), serial numbers UTU-85857, UTU-85858 and UTU-85859, for Oil Shale
Exploration Company, LLC (OSEC). Please have the Authorized Officer representing
OSEC rev'iew and sign both copies of each of the offered ROW grant forms. Execution
of the attached form implies the holders concurence to the terms, conditions and
stipulations listed therein; consequently, we request you to ensure that the Authorized
Officer representing OSEC review the complete form carefully. Please return both
copies of each of the three signed and dated ROW grant forms with a copy of this letter to
our office at the address listed above.

In accordance with 43 CFR $2804.14 and $2805.16 application processing fees and
monitoring fees for each ROW was paid November 23,2W7 . Rental for the offered
ROW I-nU-85857 is based upon a water retention dam/pond site and a drainage channel
encompassing an area of 26.9 acres. Rental for the offered ROW UTU-85858 is based
upon (8) access roads of a variable width encompassing an iuea of 17.8 acres. Rental for
the offered ROW UTU-85859 is based upon an electrical building lay-down yard
encompassing an area of 0.7 acres. Pursuant to 43 CFR $2806.23 OSEC has the option
of paying in advance for the entire term of the grants or paying in lO-year intervals, not to
exceed the term of the grants. OSEC must submit the rental payments for the grants prior
to authorization (see attached Rental Schedules). Optional payment schedules are as
follows:

Rental Pavment for 10 Years:
uTU.85t57 $1,7E5.23
uru.E5t58 91,177.74
uru-85859 $ 45.60

Rental Pavment for 20 Years:
uTU.85857 $3,750.63
UTU-EsEsE $2,474.34
uTU85859 $ 95.80

-lJ a-
fI .F T /--- )- -

L - - - -

I
TAI(E Parorf
TNAMERICA,



The ROWs will become effective when signed by the Authorized Officer of the BLM.
Once we receive the advance rental and the signed and dated ROW grant forms, an
approved copy of the ROW grants will be returned to you. The ROWs will be issued
subject to the applicable regulations under 43 CFR $2800 and the terms, conditions and
stipulations contained in the ROW grants. The ROW grant offers must be executed
within 30 days after receipt. If you have any questions regarding this matter, please
contact Shauna Derbyshire at 435-7814435.

Sincerely,

AFM, Lands & Minerals

Attachments
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FORM 2800-14
(August 1-9 85 )

UNITED STATES
DEPARTMENT OF THE TNTERIOR
BUREAU OF LA}ID MANAGEMENT

RIGHT-OF-WAY GRANT

SERTAL NUMBER UTU-85859

A right-of-way is hereby granted pursuant to Tit le V of t,he
Federal Land Policy and Managernent, Act of October 21 , L976 (90
SLa t  .  277  6 ;  43  U .  S .  C .  L7  6L )  .

Nature  o f  In terest :

a .  By th is  ins t rumenL,  the ho lder :

Oil Shale Exploration Company, LLC
3 6 0 1- Spr ing Hi 11 Bus iness Park,  Sui  te 20L
Mobi le ,  A labama 3 6608

receives a r ight Lo consLruct,  operate,  maintain,  and
terminate an Electrical Building Lay-Down Yard and existing
chain l ink fence for storage, on publ ic lands descr ibed as
fo l l ows :

I ssu ing  O f f i ce
Verna l  F ie ld  Of f ice

T .  10  S . ,  R .  24  E . ,  SLM,  U tah
Sec .  22,  SE%SWA.

The right-of-way area granted herein is t,rapezoidal-shaped
parcel  approximately L50 feet wide ,  200 feet,  1ong, and
conta ins  0  .7  acres,  more or  less  .

This instrument shal l  Eerminate on December 3l- ,  2026
unless,  pr io r  there to ,  i t  i s  re l inqu ished,  abandoned,
Eerminated, at  modif ied pursuant,  to the terms and
condit ions of  th is instrument or of  any appl icable Federal
1aw or  regu la t ion.

this instrument may be renewed. Tf renewed, the right-of-
way shal I be subj ecE. t,o the regrulat, ions existing at the
time of renewal and any other terms and conditions that Ehe
aut,hor ized off icer deems necessary Eo protect,  E,he publ ic
int,erest .

Notwithstanding the expiration of this instrumenL or any
renewal thereof, early reJinquishment, abandonmenL, or

b .

d .

e .



fa

termination, the provisions of this inst,rurnent , to the
ext,enL appl icable,  shal l  cont inue in ef  fect  and shal l  be
b ind ing on Ehe ho lder ,  i ts  successors ,  or  ass igns,  unt , i l
they have ful ly sat isf ied the obl igat, ions and/or
l iabi l i t ies accruing herein before or on account,  of  the
expirabion, or pr ior t ,erminat ion, of  the grant, .

Rental  :

For and in considerat, ion of  the r ights granted, the holder
agrees to pay the Bureau of Land Management fair markeE,
value rental  as determined by the author ized off icer unless
specifically exempted from such payment, by regulation.
Provided, however, that the rental may be adjusted by the
author ized off icer,  whenever necessary,  to ref lect  changes
in the fair market rental value as determined by the
application of sound business management principles, and so
far as pract icable and feasible,  in accordance with
comparable commercial  pract. ices. Rental  payrnenLs, i f
appl icable,  should be submit ted t ,o the fol lowing address:

BLM Verna l  F ie ld  Of f ice
1-70 South  500 EasL

.  Verna l ,  Utah 84078

Terms and Condit ions:

a .  Th is  grant  is  issued sub jec t  to  the ho lder 's  compl iance
with al l  appl icable regulat ions contained in Ti t le 43 Code
of Federal  Regulat , ions part  2 800 .

b.  Upon grant terminat ion by the author ized off icer,  a l l
i ,mprovements shall be removed from the public lands within
90 days, or ot,herwise disposed of as provided in paragraph
(4)  (d)  or  as  d i rec ted by the author ized o f  f  i cer .

c .  Each grant  issued for  a  Lerm of  20 years  or  more sha l l ,  a t
a minimum, be reviewed by the authorized officer at the end
of the 20th year and at regular intervals thereafter not to
exceed 10 years.  Provided, however,  Lhat a r ight-of-way
granted herein may be reviewed at any time deemed necessary
by the author ized o f f icer .

The s t ipu la t ions,  p lans,  maps,  o t  des igns set  for th  in
Exhibi t  A, B, and C, dated Septernber L! ,  Z0A7 ,  and attached
heret.o, are incorporaLed into and rnade a part of this grant
instrument as fu1ly and effect ively as i f  they were seE
forth herein in their  enLirety.

d .
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rN WITNESS WHEREOF, The undersigned agrees to the terms and
condit ions of  th is r igrht-of  -way grant, .

(S ignature  o f  Ho lder )

g .

Failure of the holder to comply with applicable law or any
provis ion of  th is r ight-of-way grant sha1l const i tute
grounds f or suspension or terrnination thereof .

The holder shall perform all operations in a good and
workmanlike manner so as to ensure protection of the
environmenL. and the health and safety of t,he public.

The holder shal l  const,rucL, op€rate,  and maintain the
faci l i t ies,  j -mprovements,  and sLructures within this
r ight-of-way in str ict  conformity with the plan of
developmenE. dated September LL, 2007 . Any relocation,
addit ional  construct ion, or use that is not in accord with
t.he approved plan of development, sha11 not be init iated
withouL the prior written approval of the authorized
off icer.  Noncompl iance with the above wi l l  be grounds for
an immediate temporary suspension of act iv i t ies i f  iL
const i t ,ut .es a threat to publ ic heal th and safety or the
environmenL.

(T iE Ie )

(S ignaLure o f  Author ized Of f icer )

AFM, Lands,,  & Minerals ,  ._._-,-_
(T i t l e )

(  Date ) (Ef  fec t ive  Date o f  Grant )
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pton of Devetopmenl S.rirEil'ut'if;i; Iitfi'l
For

Electricol Building Loy-Down Yord
Oil Shole Explorofion Compony, LLC

Right-of Woy

Thot portion of the fenced loy-down yord thot lies outside the OSEC
160-ocre Oil Shole RD&D Leose boundory to the wesl of the electricol
building is included in this righf-of-woy. The oreo will be used for
equipmenf ond moteriql storoge in support of the OSEC oil shole reseorch
project. This tropezoidol-shoped porcel contoins 0.7 ocres, more or less.

The existing &foot-high choin link fence sunounding the loy-down
oreCI will be left in ploce ond will serve os on outer boundqry of ihe righf-
of-woy.

The righf-of-woy oreo hos olreody been leveled, groded ond
groveled by fhe previous lessee. The recent growth of weeds ond brush
will be removed. N.9 other improvements ore ploned for the oreo.

This right-of-woy will be used yeor-round.

Term of the right-of-woy will be 20 yeors or until the RD&D leose is
relinquished or until the 4960-ocre commerciol leose is issued; in the cqse
of the lotter, the righi-oFwsy will be terminoted.

There will be no on-going costs qssocioted with this right-of-woy
other thon weed ond brush control. Weed ond brush control requiring the
use of herbicides will be done in occordcnce with o'BlM-opproved
Pesticide Use Proposol.

There should be no new environmentol impocts from OSEC using
the loy-down yord oreo. Environmentol effects of the RD&D project were
oddressed in the BLM Oil Shole RD&D Leose Environmentol Assessment.

The public will benefit if the Oil Shole RD&D Leose effort provides
meoningful results leoding to o new cornmerciol source of crude oil,

Exhibit 668"

UTU-85859
September L11 2007

T. L0 S.r'R,24E,., SLM



OIL SHALE RESEARCH, DEVELOPMENT AND DEMONSTRATION LEASE
oIL SHALE E)ffLORATT9N COMPAIYY (OSEC)

: UTU-8408?
Snecial Stinutations:
-

Section 25: The following tenns, conditions, stipulations, and other mitigation
measures are incorporated in the Proposed Action as outlined in the subject EA, and
are comprised of the BLM specifications and guidelines, and the environmental
comrnitments put forth by OSEC. These measures were designed for site-specific
mitigation so as to lessen the potential for adverse effects to public lands
administered by the BtM Vernal Fietd Office. These measures witl be stipulatd ag
appropriate, in any Plan ofDevelopment approval.'Following the BLM approval of
a Plan of Developrnerit, OSEC will malie oil shale available to other entities for oil
shale research purposes up to 50% of the existing oil shale stockpiles at minimal cost
for loading, and.upon reerrtering the mine,up to 5% of the monthly'oil shale
production sold to a third party. This mined material will be provided to third
parties; approved by the BLM, at aprice to cover operating costs, which include
labor, energy, materials and supplies, local taxes, insurance, lifting and.loading, and
a rate of return on capital as described in the Office of Management and Budget
(OMB) Cirsular A-94, Guidelines and Discotnt Rates for BeneJit Cost Arulysis of
Federal Programs. Presently, the average real rate of return of 7Yo is described in
OMB Circular A-g{,Item Section 8 c(l) and c(3), Discounl Rate lolicy.

In addition, these terms, conditions, stipulations and other mitigation measiures will
. be incorporated, as appropriate, into any rigfrt:of,-way grant isgued under the

applicable rbgulations contained in 43 CFR Part 2800

T e rry s / C ondi tigns / Stiryl at i olgs

Usi:e of White River Oil Shale Mine Facilities

Surface Buildings and Equipment: The lessee may occupy and utilize the buildings
and equipment that are on the leased lands. These buildings include the rnine

' administration building, water treatrnent plant" sewdge treatment plant, electrical
building, I Gfoot diameter shaft fan support building and the hoist with the
headframe from the 30-foot diameter shaft. The lessee may' at his own expense
refurbish, remodel or update the buildings as necessary for his use. The buildings
must be utilized as part of the operation and other uses are not authorized. The

buildings may not be sold, rented or leased to other entities. The lessor does not
make any guarantees on the buildings structural integrity or usefulness. The lessee
rnay use the buildings at his "own risk"

Underground Facilities: The lessee ilury occupy and utilize (including ore
exmction) the underground facilities (mine). The'mine includes all drifu, declines,
slopes, roorns, shafts and adits on the site. The condition of the mine is unknown.
Hazards such as methane, hydrogen sulfid(: gas, naturally occurring oil flows and
mine water exist. Other hazards may exist zuch asi oxygen deficient air; roof, rib and

Exhibit KC"

UTU-85859
September 1L' 2W7

T, 10 s,, R. a4E.rsLM
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floor faihues and others. Prior to any entrance to the mine, plans must be submitted
and approved by the Mine Safety, Health Administrationn Bureau of Land
Management and the Utatr Division of Oil, Gas and Mining.

Miscellaneous Ficilities:' The lesseg may occupy and utilize the existing rbads,
powerlines and helicopter pad and any othdr improvements on the site.

Disposal/Reclarrration: Once the lessee utilizes a structue, equipmen! mine facility
helicopter pad, road or siteo hp will be responsible.for its disposal, abandonment and
site reclamation as approved by the Authorized Offi.cer;

Waste Certification: Upon abandonmeirt of mine sections, transfer'of operations,.
assigument of rights, or relinquishment of the leased areq and prior to reclamatiori
activities, the Lessee must.provide certification to the Lessor that during the tenrr of
the lease, there have been no reportable quantities of hazardous zubstances (40 CFR
302.4), or of used oil (Utah State Administrative Code R3 I 5- I 5), dischargd
deposited, or released wiihin the leased area, either on the surface or undergrougd-
Lessee must also certiff that all remedial actions necebsary to protect human health
and the Environment with respect to any such discharges, deposits or releases, either '

on the surface or underground within the leased ar€n have been-taken. [n additiotr, . ' '

the Lessee must provide to the Lessor a complete list of all !+r$"ry sublances and
hazardous material's including their Chemical Abstract Sen'ices Registry Numbors,
as well as the oil and petroleum products used, stored on, or delivered to, the leased 

'

area. Such disclosue witl be in addition to any other disclosire required by law or. . :
agreement.

Hazardous Materials: Ifthere has been a discharge', deposit or release, of hazardous
substances, or of used oil, within the leased area pnor io tttt time application is tnade . ,
for the relinquishment of all or a portion of the leased areq the Lessee, at their
expense, shall provide to the Authorized Officer, either a Phase [I Environmental
Site Assessmen! includiirg sampling; an American Society for Testing and Materials

Environmental Site Assessment@tSZ?-OS; 2005, or latest version), or other
equivalentrepor! (iricludingthe requirement of 40 CFR 3tZ;, as well as any riik

analysis undertaken by Lessee, s determined by the Authorized Officer. Such
report shatl docrrment existing site conditions. Prior to the submission of the Phase II

Environmental Site AssessmJng or other report, the tessee shall provide the

Authorized Officer with a proposed Work Plan, including a schedule; f.or their
approval. Upon appioval of the WorkPlan, the Lessee shall complete the site

assessment. To the extent the Authorized Officer determines tlrat further
investigation of existing site conditions is necessary prior to relinquishment
acceptance, the Lessee ihall conduct such investigations.

Indemnification: The Lessee shall indemniff and hold harmless the Uniied States

from any and all claimsarising out of the lessee's activities and operations underthe

lease.

In addition to, design criteria and mitigation.identified in the Proposed Action and the

plan of development, the BLM will incorporate, as appropriate, the following mitigation

11
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measures as shown by resource topic. All plans required by the following measures will

require approval bY the BLM.

Air Quality

OSEC will acquire appropriate air quality permits, comply with permit stipulations,
' 

implement emission control measures, and monitor air quality control required by
the air quality perrniuing agency. In additioru 

ISEC 
will:

. Avoid roads and other surface construction activities with soils zusceptible
to wind erosion, as appropriate, to reduce th.t uoqoqn! of fugitive dust
generated by traffic and other activities.

o Use dust inhibitors to prevent fugitive dust problems. Measures, zuch as the
use of water trucks and moisture gontrol and baghouses, will be
impleme,lrted to minimize fugitive dust emissions.

-- - .-' Establishand enforce speed-limits onroads where needed'to'reduce fugitive
dust problems.

i Cooperate with atmospheric deposition and visibility impact monitoring
programs

o Mitigate fugitive dust emissions using erosion control measures, and control
dust during construction" wind everlts, and stockpiles, as necesse[y.

. OSEC will obtain and comply with all necessary air permits and install,

. operate and maintain air emission conhol devices on the ATP system during
Phase 2 andPhase 3 and on units of the wa$tewater treatment system and
hydrotreatrnent system during Phase 3. This will includg, for Phase 3, Best
Available Control Teshnotogy (BACT) that complies with the Prevention of

Significant Deterioration (PSD) requirements of the Clean Air Act.

Wastes

o The environmental controls to be tequired for the disposal of spent shale will

be approved by the BLM as well as othqr regulatory authorities as
appropriate. The spent shale disposal areas for Phases 2 and 3 will be

aiiigned and constructed to prevent contact with storm water from .other
*.uJ and minirnize infrlnation of precipitation that lands on the shale pile.

The disposal areas will also have drainage features to contol runoff.

Monitoring of the spent shale disposal areas and runoff areas will be

conducted throughout the project. Until the Phase I and Phase 2 testing

rezults demonstrate that the spent shale is not a,hazardous material, it will be

isolated from the environment. The results of ttre Phase I and, if necessfr!,

Phase 2 testing will be used to determine the continued need for an

imperrrious liner to isolate the spent shale &om the environment.

. . Prior to and duqing mine dewatering, testing will be performed and water

that does not rneet water quahty standards will be contained and fansported

for off-site treafinen! unless the water can be treated on-site to meet

12
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applicable water quality standards for on-site surface disposal in accordance
with all applicable rules, regulations, and/or permits.

OSEC will develpp and implement all necessary plans and engineering
measures (e.g., bqrmed linqd and covered storage areas) to comply with the
Resource Conservation and Recovery Act and to properly nranage hazardous
wastes and oil wgstes generated during Phases 2 and 3.

OSEC will develop and implement a plan for the handling and disposal of
construction ielated wastes at licensed off-site facilities

OSEC wiil dispose of (Phase 2) or treat on-site (Phase 3) any pro".r, waters
that do not meet water quallty standards'ptior to re-trse for moisture conhol
or discharge on the 160-acre lease. '

OSEC witl evaluate and upgrade as necessary the on-site sewage treatment
facility and treat all sewage waters generated on the 160-acre lease.

If monitoring shows adverse impacts to soil quallty or the potential for
adverse impacts to grourd water quality beneath the site from the spent shale'
disposal during Phase 2, OSEC will notiff the BLM and implement
measures to address any imPacts.

If lighter debris becomes wind-borne and is transportbd away from the

"olittu"tion 
irea, OSEC will implement measures to collect all such debris

and to have it properly disposed of.

In the event of a spitl of sulfur, nitogen, or spent catalyst wastes, the
following mitigation measures will be implemented:

o Immediatq response actions will be taken to contain the spill and to
remove as, much of the discharged material from the environment as
possible

o lnvestigations will be unhertaken to determine the extent and ' ' '

magrritude of impacts to the environment following the response
measures

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that adverse
long-term impacts are minimized. .

In the event an accidental release of rnine watgr that does not m'eet water
quality standards, the following mitigation measrres will be implemented:

. o Immediate response actions will be taken to contain the spill and to

. pump up as much of the discharged water into tanla as possible;

o Investigations will be undertaken to determine the extenrt and
magninrde of impacts to the environment following the initial
response measures; and

' o Working with regulatory agencies, OSEC will develop a resrediation
plan to cleanup affected media to acceptable levels such that no
adverse long-term impacts remain.

o
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o In the event of an accidental release of water generated during retorting or
process washdown operations that does not'meet water quality standards, the
following mitigation measures will be implemented:

o Imrnediate response actions will be taken to contain the spill and to
pump up as much of the discharged water into tanks as possible;

Investigations will be undeftaken to determine the extent and
magnitude of irnpacts to the environment following the initial
response meafiures; and

Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levels such that no
unacceptable adverse long-term impacts remaiu

In the event of an accidental release of waste oils or oily sludges, the
following mitigation measures will be implemented:

o Immediate response actions will be taken to conlain the spill and to
. rernove as much of the discharged wastes from the spill tuea as

possible;
' o Investigations will be undertaken to determine the extent and

rnagnitude of impacts to the envilonment following the initial
response measures; and

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affected media to acceptable levgls such that no
unacceptable adverse long-term impaCts rernain.

. In the event that a spitl of qanitary wastes from a portable unit occurs, the
material will be cleaned upn contained as quickly as possible, and moved to
an approved disposal facility

In the event of an accidental release of untreated or partiatly treated effluent
from the sanitary waste water treatment facility, the following mitigation ,,
measures will be implemented:

'o Immediate response actions will be taken to contain the release and to
remove as.much of the discharged wdstes from the spill area as

. 
possible;

o Investigations will be undertaken to determine the extent and.
magnitude of impacts to tbe environment following the initial
response measures; and : .

o Working with regulatory agencies, OSEC will develop a remediation
plan to cleanup affecteA miAia to acceptable levels such that no
unacceptable adverse long-term impacts remain

Water Resources qnd Wat.er fuality !
OSEC will obtain necessary federal and state permits, and will comply with the
Corps of Engineers Nationwide Permit requirements, if appropriate; Storrnwater
discharge permit, and all other applicable water quahty permitting requirements to

o
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uummlze rmpacts to water quality. OSEC will minimize impacts to water quality,
surface and ground, by implementing the following measures:

OSEC will evalqate and implement measures to reduce, to the exte'lrt
practicable, water us.age fo4 the process. If water is withdrawn from the
White River or from the White River alluviunu the monitoring will consist
qf (1) measuring.water withdrawal from the White River and (2) me4suring
the ground water level in two piezometers located in the alltrvitiln near the
withdrawal point(s). If ground water is extracted from the Biids Nest
Aquifer, the monitoring will include a piezometer in the Birds Nest Aquifer
and a gauging station along Evacuation Creek. It is anticipafed that such
monitoring would be daily for the first two weeks of water withdrawals,
weekly for the next six weeks, and monthlj thereafter

If the initial water level monitoring indicates that potential impacts could be
materially greater than anticipate{ OSEC will modiff its selected water
supply system.

OSEC will obtain all necessary federal and state permits and will comply
with all applicable water-quality permitting requirements to minimize.
impacts to,water quality.

Develop a groundwater monitoring and response plan and continrre tlre
monitoiing.program as long as needed to determine that the site is acceptable
for abandonment.

Obtain a stomrwater discharge perrrit and submit a storrnwatdr management
plan io the BLM authorized officer. 

" 

:

Prepare and impfement a Spill Prevention Control and Countermeasure

isP-CCl it* ror,sl,Nd appioval.

Submit a rvater monitoring and response plan to the BLM authorized offrser
with the Plan of Developme,nt. :

Sols

. OSEC will develop and implement a soil erosion/sediment control plan to
stipulate methods for minimirtngsoil erosion or sedimentation using
appropriate practices, such as rnaximum allowable slopes, silt fencing or
straw wattles.

. OSEC will develop and implement a soil management plan stipulating
appropriate practices for the handling, staging, and re-use oftopsojl and soil

reclamation activities to be conducted following constructiorU such as soil
pile seeding and reclarhation requirements.

o Additional soil erosion and sediment control measures and remediation of
damaged site soils may be necessary if the applicant-comrnitted measures
are found to be inadequate.

Reseeding may be necessary if the initial application is unsuccessful.

G e oI o g,t/ Ener g Pr o duct i o rd Miner ol U s e
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o OSEC will coordinate its activities with the oil and gas lessee for the 160-
acre lease and lessees along the utility rights-of-way to avoid development
corflicts

. . Gilsonite veins will be crossed by the proposed gas pipeline within existing '

pipeline rights-of-way. OSEC will coordinate consfiuction of utility lines
the owner of gilsonite mines erossed by the proposed utility line right-of-
way.

Floodplains

. Horizontal directional drilling teehniques wiil be used to install .the natrral
gas pipeline beneath the channel of the White River at a minimum depth of
tfuee meters below grade. Every effort will be made to conduct all drilling
activities associated with the gas pipeline installation within already
disturbed areas. Upon completion of this worlq reclamation activities will be
undertaken to return disturbed gr?s to pre-construction conditions to the
extent possible.

o Upon cornpletion of installation of any new water wells and associated
utilities in the floodplain, reclarnation activities will be undertaken to fetfin
disturbed areas.to pre-construction conditions to the extent possible.

. Following a major flood in the White River or a flash flood in an ephemeral
stream, damaged utility lineso access roads, and equipment would bs
repailed and exposed pipe would be reburied. These measures would
minimize residual project-related impacts from flooding

We tI ands / Rtpar i an Ar e as

. Surveys will be conducted prior to utitity construction to establish the
presence or absence of wetlands or riparian areas. If wetlands or riparian
areas are present, they would be avoided to the extent practicable. If

, avoidance is not possible, disturbance within the wetland or riparian areas
would be minimized to the extent practicable in accordance with any state'or
federal wetland permitting requirements.

. . OSEC will limit construction equipm.ent working in wetlands or riparian
areas to that essential for clearing, trench excavation, pipe fabrication and

, instatlation, backfilling, and rest<iration.

. Horizontal directional drilling techniques wil be used to install the natural
gas pipeline beneath the channel of the White River at a minimuq depth of

thtel meters below the chanriel bottom. Every effort will be made to

conduct all drilling activities in existing distrrbed areas adjacent to Highway

45. The power line will be constnrcted to span the width of the river wittt

poles located in uPland areas.

. OSEC will prohibit storage of hazardous materials, chemicals, ftrels,
lubricating oils, concrete Coating, and refu'eling activities within 200 feet of

any wetland or riParian area.
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Any impacts to wetlartds and riparian areas would be minimized ry
implenenting measures to reduce the soil disturbance and enhance
restoration of vegetation within wetlands and riparian areas. These
mitigation measrires may include:

o Limit construction equipnrent working in wetlands and riparian zones
to that essential for clearing, trench excavatio& pipe fabrication and
installatioi:" Ua*mting, and restoration

o Limit dtump removal, grading, topsoil segregation, and gxcavation in
wetlands and riparian zon€s to the area immediately ovetr the trench
line to avoid excessive disrirption of soils and the native seed and
rootstock within the soils. ,

Prohibit storage of hazardous materials, chemicals, fuetrs,'lubricating
oils, concfete coating, and rEfueling activities within 290 feet of any
wetland or riparian anea-

Equipment working in wetlands and riparian zones will be cleaned of
any possible weed seeds prior to bringing it into these areas.

Implement measures to control introduction and spread of invasivg
non-native species into wetlands and riparian areas.

Thr eatened/Endanggred Wilillife Species

o Pre-constnrction clearance surveys will be conducted in the spring priorto

. constmction to identify active bald eagle nests within 1.0 mile of,the srrrfa.ce
occupancy area and in the winter to identifr active bald eagle roosts within

. 0,S mite of the project site and utility rights-of-way. Constnrction'activities
will not occtrr within 1 .0 mile of any active bald gagle ngst without firrther
eonsultation'with the USFWS. Constnrction activities wi'll not be conducted
within 0.5 mile of active roost sites frorn November 1 through March'3l-

. Mitigation solutions zuch as fencing, flaggrng; or floatation batls will be

thorJughly considered and implemented if necessary at water disposal sites

to redule contamination of wildlife if monitoring results in a conclusion that
' the water may be toxic.

. The lessee will make a one-tirne payment which is calculated by multiplying
the project's average amual water depletion by the depletion charge in effect

at the time the payment is made. The average depletion is estimated at

approximatel1 247 asre-feet per yetr for thJnuo y"* iest period of PhaFe 3.

If the av€rage depletion is forrnd to be larger than 247 ac,rvfeet per year over

this test p"riod, ttt"n consultation with USFWS will be reinitiatpd. The

lessee will be requiled to'pay the one-time contribution to the Recovery

Program to the USf'WS.

Fiqh and Wildlife Including Sp.eci,ial Status Species other tlnn FWS Candidate or

Listed Enfongired or Threatened Species

o OSEC will conduct clearance surveys, each spring prior to construction, to

identify active ragtor nests within 0.5 mile of the constnrction rights-of-way.

Construction actiiities will not be conducted within 0.5 mile of active raptor

o

o
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nests between February I and August 31 or until fledging and'dispersal of
the young.

. OSEC will conduct clearance surveys each spring prior to constrpction" to
identiff presence of any BLM sensitive species. If any BLM sensitive
species are found OSEC will consutt with the BLM to detenniue an
appropriate action to reduce irnpacts.

. If bats are found in the White RiverMine, OSEC will install one-way-doors
or other suitable fitigation at the mine shaft enfrances allowing sufficient
time prior to re-opening the mine for bats to leave but not to re-enter the
mine shafts.

Thr e at ene d/ Endange r e d P I ant Spe cie s

Following the completion of utility construction, disturbed areas will be
rsclaimed in a timely mauler and in accordance with a project revegetation
plan. ,

OSEC will conduct clearance surveys each spryrg prior to construction along
the rightoof-wuy to identifi ttre piesence of any T&E plant species.

Vegetation Including Special Status Species othqr than FWS Candidate or Listed
Endangered or Threatened Species

OSEC will minimize vegetation removal to the extent nesessary to.allow for
safe and e{ficient construction activities.

OSEC will develop and implement a revegetation/reclamation plan using
appropriate practices to restore disturbed areas to pre-construstion conditions
to ttre exteni practicable.

OSEC will conduct clearance surveys each spring prior to construction along
the rights-of-way to identi$ the presence of any BLM sensitive plant

' species

Irwasive, Non-N ative Species

. An invasive, non-native weed management plan, conforming to the
requirements of the BLM and local weed management agencies, will be
adopted and followed for the project.

. A pesticide use permit witl be zubmitted to and approved bV th9 Agthorized
. Officer prior to implernentation of weed control.

Recreation ,

. The RD&D facility on the 160-acre lease will minimize potential light

. pollution by limiting the height of light poles and using light shields

Fovided that use of sgch shields dpes not affect worker safety.

o OSEC will minirrnze light and sound pollgtion at the White River shoreline
by use of topographic shielding to enswe that recreational experiences
within the Book Cliffs Extensive Recreation Management Area (ERMA)
and/or propos'ed White River Special Recreation Management Area (SRMA)
are not diminished

o

o .a
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Visual Resources

o OSEC will develpp and implement a plan using apprgpriate measues to
minimize visual impacts from the constnrction and operations of the facility
and utilities in the Project ,lreq including visual impacts fiom dust during
constnrction.

. Within atl VRM Class II areas, OSEC will construct utility lines witbin or
parallel and a$acent to existing utility rights-of-way.

Cultural Resources

. OSEC will develop and implement standard operating procedures for
avoiding historic or archaeological sites in the project, including stop work
and notifisation procedures in the event that such sites are discovered &ning

. construction activities, ild develop steps to be taken to prevent damage to
any such discoveries, consistent with the NIIPA and other applicable laws
and regulations, '

. If any eligible site cannot be avoided !y construction, additional work witl
. be conducted to mitigate any adverse impacts as directed by the Authorized

Officer. 
'This 

work *uV include data recovery by qualified archaeologrsts
prior to construction distubance or otlrer measures deerned appropriate by
the Authorized Officer.

. Even if all eligible surface sites are avoided, it is irossible that crrltwal
resources not visible on the surface may be encountered drning constnrction
or other project-ielated activities. tr this case, the following measures will
be implamented in acsordance with the project-specific cultural resotuces . . . ,

protection plan: ,,
o Activities will stop in the immediate area of the find, and the Authorized

Officer will be irnmediately contacted. Within five working days, the
Autborized Officer will inform OSEC as to (1) whether the materials
appear eligible for the NRHP; (2) the mitigation measures OSEC will
tikely have to undertake before the site can be used (assuming in situ
preservation is not practicable); and (3) a'timefrarne for the Authorized
Officer to complete an expedited review under 36 CFR Part 800 to
confirm, ttrrough the SHPO, that the findings of the BLM Authorized

. Officer are'correct and that mitigation was appropriate-

o The Authorized Officer will be notified irnmediately by telephone and
with written confirrnation, upon discovery of human remains, funerary

. items, sacred objects, or objects of cultural patrirnony. Activities would
stop in the immediate area of the find, and the discovery will be
protected for 30 days or until notification in v,riting by the BLM
Authorized Officer to Proceed.

Paleontolog

. dSpC will develop and implement standard operating procedures for
managing the discovery of fossils to minimize damage to scientifically
imporani fossil discoveries, including stop work and notificalion proeedures

L9
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in the event that such sites are discovered during construction activities, and
develop steps to prevent damage to any such discoveries, consistent with
best management practices.

If suspected fossil materials are uncovered duing construction or project
operations, the operator will stop work immediately and the Authorized
Offiser must be contasted. Activities will not resume until the Auttrorized
Officer can assess the situation and advise whether additional mitigation is
needed.

Fossil specimens, if any, recovered during the project that are considered of
scientific importance will be curated into the collections of a museum
repository acceptable to the BLM

Spe cial Designation Are as

. OSEC will construct the proposed power line irnmediately adjacent to the
existing power line at the White River crossing to minimize additional
impacts to vizual resources within potential Speqial Designation Areas

. Horizontal directional drilling techniques will be used to install the natural
gas pipeline beneath the channel of the White River rit a depth of three
meters below the channel bottom. The crossing will occur at the already
disturbed Highway 45 crossing location and every effort will be'taken to
conduct drilling urtiniti"r itt ulteady-disturbed areas of the floodplain to
protect the Outstanding Remarkable Values and scenic classification of the
eligible WSR.

Upon completion of constnrction, disturbed areas will be iestored to
preconstmction conditions to the extent practicable in accordance with a
project reclamation and revegetation plan.

Power poles will be located to minimize their view from eligible WSR and
ACEC areas.

a
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Appendix B
Photog,rephs Showing Gurrent Site Gonditions
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: AP'Pendix G
$a,rnpllng and Monitoring :Plans



t
Shale Sampling Plan

(will be inserted here when available)

t



Spent Shale Disposal Facility Research Plan
(will,' ,ine here wfien availa,ble)



a
Water Monitoring Plan

(will be inserted here when available)

I

I



Air: Monitoring Pfan
' :

(will 'be in,serted hereiwhen available)



Appendix D
Plans and lllSHA Information
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' M$HA;P,lans and,Approvals
t  . a ,  |  .(will be.ins here,when available)



Appendix E
$ampling and Monitoring Results



Summary of Mine Water Sampling
RD&D Program

While River Oil Shale Mine
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May 5,2008

Mr. GaryAho
Sage Geotech Inc.
P.O. Box 2111
SlSTaughenbaugh Blvd, Suite 105
Rifle, CO 81650

RE: Summary of Mine Water Sampling
RD&D Progtam
White River Oil Shale Mine

Dear Mr. Aho:

MWH Americas,Inc. (ItdWH) is pleased to submit this summary of the sampling and analyses
performed on mine watet collected as part of Phase 2 of the Research Development and
Demonstration Program at the rVhite River Mine Site. Two mine water samples were collected from
the White Rivet Mine thtough the 30 ft mine shaft using a sampling bailer. The samples were
analyzed for volatile organic compounds (VOCs), acid-base neutral extractable organics, PP metals,
cyanide, total phenols, ammorfa, Kleldahl nitrogen, nittate, sulfate, oil and grease, phosphorus, total
dissolved solids, total suspended solids, hardiress, pH, and hardness. The tesults of the mine water
sarnples will be used in the development of a National Pollutant Discharge Elimination System

G{PDES) permit application. This lettet report is meant to only summarize the analytes that were
detected in the t'wo samples. Refer to the complete ACZLaboratory Report for results of quality
control analyses and tesult qualifiers.

Summary of Results
A summary of the results of the detected analltes and a compadson with various regulatory criteria
ate provided in Table 1. Analytes that wete not detected above their minimum detection limit
(t\4DL) are not included in Table 1. Refer to the complete ACZLabotatory report for MDLs of all
analytes.

Table l Summary of Detected Analytes

Analyte I-ABID (Sample
Numbet)

Ddnking Watet
Standards

Surface Water

Quality Critetia for
WhiteRiver

L68096-01 L68096-02 Fedetal
MCLs

Domestic
1C

REC 28 Aquatic
3B

Metals (mpll.)

Antimonv. total 0.002 0.002 0.006 0.006
Arsenic. dissolved 0 . 1 1 1 0.113
Arsenic. total 0.109 0.112 0.01 0,01 150

10619 So Jordan Gateway TEL 801 617 3200
Suite 100 FAX 801 617 4200
South Jordan, Utah 84095 wwmwhglobal com



@wH
AA'LD'TIG A EETTEB WONLD

Bervllium. total 0.0001 ND 0.004 0.004
Cadmium,
dissolved 0.001.2 0.0011
Cadmium. total 0.0013 0.0012 0.005 0.005 0.25
Calcium. dissolved 4.5 4.5
Chromium. total 0.18 0.18 0.1 0.05 11.0 0.1
Copper, dissolved 0.07 ND'
Coooer. total 0.08 ND I 9.0
Lead. total 0.0002 0.0001 0.015 0.015 2.5
Magnesium,
dissolved 4.2 A 4

Selenium,
dissolved 0.0015 0.0019
Selenium. total 0.0024 0.0014 U.U5 0.05 4.6 0.05
Silver. dissolved 0.0003 ND
Silver. total 0.00024 0.00025 0.1 0.05 1.6
Thallium- total 0.0003 0.0001 0.002 0.002

Volat ile Orpanic Comnounds fup/L\
\,3-
Dichlorobenzene 5 9
2,4,6-
Tdctrlorophenol 2 J

2-Butanone ND 1 0
Acenaohthvlene 2 3

Benzoic acid 10 ND
Naohthalene A

I 5
Teftachloroethene 35 30 5
Toluene 4 7 1000 1000
Trichloroethene U) 76 5

Otsanic Analvsis (mel L)
Oil and Grease J 3

Wet Chemistw (rlrp/

Cvanide. total 0.005 ND a A 2.4
Hatdness as

CaCO3 29 29
Nitrate as N,
dissolved 0.02 ND 1 0
Nitrate/Nitrite as
N. dissolve 0.02 ND 1 0
Nittogen, ammonia 7.97 2.16
Nitrogen, total

Kieldahl 6.8 6.8
Phenol 0.061 ND
Phosphorus. total 0.79 0.82
Residue, Filterable
ffDS) @180 6520 6540 500 500
Residue- Non- 8 ND

10619 So Jordan Gateway TEL 801 617 3200
Suite 100 FAX 801 617 4200
Souh Jordan. Utah 84095 vwvw,mwhqlobal com
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Filterable fISS)
Sulfate 880 850

Non Detect

All anali,te detections were similar to those from samples collected ftom the BLM. As shown on
Table 1, afsenic, chtomium, teftachlotoethene, trichloroethene, and TDS exceeded one ot more of
the regulatory standatds. However, these standards were only used for comparison purposes and
therefore thete exceedence does not eliminate the possibiJity of obtaining an NPDES dischatge
permit for the water. Once Environ has completed the application fot the NPDES permit, M$fH
will have a bettet feeling of whethet treatment of the mine water will be requited If treatment is
necessary, MWH will ptovide possible alternatives for tteating the mine water.

We appteciate the opportunity to serve OSEC and Sage Geotech Inc. If you have any questions
during your review, please feel free to contact Pat Corser (303-588-9828) or Chad Tomlinson
(801 -617 -3390) at your convenience.

Regards,
MWH

Patrick Corset, P.E.
Principal

Chad Tomlinson, P.E.
Project Manager

10619 So Jordan Gateway TEL 801 617 3200
Suite 100 FAX 801 617 4200
South Jordan, Utah 84095 www.mwhglobal com



Additional Samplin$ and Monitoring Results
(will be inserted here when available)
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Spent Shale Disposal Pile
Storm Water Detention Pond

&
Storm Water Diversions

Design Information

Excerpted from:

MWH 2007. Research, Development and Demonstration Program, White River
Oil Shale Mine, Spent Shale Pile, Phase 2 Permitt ing. Prepared for Oil Shale
Exploration Company and Sage Geotech, Inc. July 2007.
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cooling water and construction water. The calculations for these estimates are provided in

Appendix C. It should be note<l that these estimates are based on approximated values of density,

temperature, and moisture content of the spent shale after retorting and cooling. These values

will be refined once results of Phase I are completed, providing better understanding of the

water needs for Phase 2 and Phase 3.

3.2.1 Water Usage for Spent Shale Cooling

After retorting, the spent shale leaves the combustion zone at 750oC and is sent to the cooling

zone, where it is cooled to approximately 450oC. Once discharged from the cooling zone, the

spent shale is sent to an ash moistening unit where it is cooled to 65oC prior to being handled for

disposal. Therefore, enough water will be needed to cool the spent shale from 450oC to 65oC.

Research on the thermodynamic properties of spent shale by OSEC has indicated that cooling of

the spent shale will require a water usage ratio of 2 bbl of water per bbl of oil produced. The

Phase 2 research work will assess methods to minimize this ratio.

3.2.2 Water Usage for Pile Construction

After cooling of the spent shale, water will be required for dust suppression and compaction of

the spent shale into a pile. For this estimate, it was assumed that the spent shale leaves the ash

moistening unit at a water content of l|Vo and a density of 90 lbs/ft3 and will be cornpacted to an

optimum moisture content of 22Vo and a dry density of 97.5 lbs/ft3. Therefore, the water

requirements for this placement scenario will be approximately I bbl of water per bbl of oil

produced. The Phase Z research work will assess alternatives to reduce water usage. See

Appendix C for calculations supporting this estimate.

3.3 SURFACE WATER CONTROL PLAN

This section provides a surface water control plan for capturing, transporting and storing

stormwater. The plan was based on the 100-year 24-hour flood event for the Bonanza weather

illW * P. O. Bar' 77401 E * S teanlnat Springt, Colorada E04E7 + (970) E79-6260
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station. A description of the hydrological modeling and stormwater channel and storage pond

design are provided below and the general layout of the surface water control plan is illustrated

in the Drawings.

3.3.1 Hydrological Modeling

The peak discharge for the 100-year 24-hour flood event was deterrnined using the HEC-HMS

computer model and checked using the Soil Conservation Method (SCS, 1975) Peak Flow

Calculation. The design precipitation from 1O0-year 24-hour flood event is 2.25 inches. For both

the HEC-HMS model and the SCS Method, a curve number of 85 was used to estimate runoff.

The curve number of 85 is representative of the Walknolls-Gilston association found in the area

of the White River Mine Site. The drainage area (watershed) was estimated to comprise

approximately 50 acres. The peak discharge values calculated for the design storm event using

the HEC-HMS model and the SCS Method were 4.2 and 3.1 cfs, respectively. The more

conservative value of 4.2 cfs was used for the design of the stormwater channels and pond.

3.3.2 Stormwater Channel Design

The stormwater channels are designed to route stormwater discharge from the surrounding

drainage area around the spent shale pile to the retention pond. Due to the fairly low estimated

peakdischarge, V-shaped channels with 3:l side slopes were chosen. The design dimensions of

the channels are I foot deep by 6 feet wide. To combat the erosive effects of critical flow

through the channel, a six inch thick layer of rip rap will be installed. The D5s rip rap size was

determined to 1.2 inches. Therefore, the total constructed dimensions of the channel will be 1.5

feet deep by 9 feet wide. A typical cross-section is provided in the Drawings that illustrates the

dimensions and construction of the channels.

fullV/tl + P.A. Bc,x 77101I * .fteauboat Sping, Colorado 80187 + (970) 879-6260



Jul,v 2007 OSEC.* Sege Geotcch Inc r Spcnt Oil Shale Pilc - Phasc lI Pcrmitting r 23

3.3.3 Stormwater Detention Pond Design

A stormwater detention pond will be constructed at the toe of the spent shale pile to capture all

stonnwater runoff from the Phase 2 spent shale pile during a 100-year 24-hour flood event. The

total storage required from the runoff depth and the pile watershed area was computed to be

7,100 ft3. The pond will be trapezoidal in shape and have approximate dimensions of 5 feet deep,

50 feet wide and 50 feet long.

illlVhl * P.O. Box 774018 a Stcambaat Spingr, Colorado 8(H87 * (970) 879-6260



Storm Water Channel and Retention Pond sizing Calculations

Ohjective: Determine size of storm water channels and retention pond tbr 10O-year 24-
hour t' lood at the White river Mine Site.

Re t'erences: Nati onal Weather Service : http ://d i pper. nws. noaa. gov

Methodology: Design peak discharge was deternrined using HEC-HMS and checked
using the SCS Method (SCS, 1978). Channel sizing was pertbrmed using the Chezy-
Manning Equation.

Assumptions: The drainage area above the Phase II pile is 50.1 acres. It is assumed that
half of the peak discharge tiom the 1O0-year 24-hour tlood is routed through each
channel. Retention pond was sized tor total storage of 100-year 24-hour flood event.
Assurne V-shaped channel.

Input:
100-year 24-hour flood tor Bonanza = 2.25 inches
Peak Discharge from Drainage Area = 4.2 cfs
Peak Discharge fbr Each Channel = 2.1 ct-s
Channel Slope = 33.4To
Manning's Roughne.ss Coetticient (n) = 0.035
Channel Side Slopes (Horrizontal:Vertical) = 3: I

Channel S izing Calculation:

Q -t'4s AR;',6
n

A -- Wetted Arect
= zyt =3y2

R = Wettecl Perimeter

= --'3-- =0-47v
2^ll + z'

S = slope
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3fl0 f$ct batrow thq *urhce at thc site sf the d.un enrbnnkment \ryerg dffisribed (W,\, 19ff3) En

firre dirtin$ grological units, suntnffiu$d iD T*ble ?.l-L bslorv,

TABTE I.I-I

SIIBSIIHffTICE COHDTTIOI{S $UMI}IARY

2J Drm Emhrnkncnt Can*truetion

Drawing t shsws thc exiding surf*ce f$p*g3aphy and dam layouL Thc drnwing irtchdes

datr hosn a previous study perfoarned b1' tht ll.alph lvf" FamCIns CosrFetry {R-MP, tg$,2.h

whictr i$cludgd both Frp{€m sfid ns-built mntouls of the xitc toprqpaphy. Als$* rtcent

$rft'cy d*ta {Dembtr, 2f,01} of the dffn Emheftkffient crest and toe arefls w€re lncorporatrd

lnro trmwing l, Ths dfm qnbgnkmsnt trns been eonsktlctcd bstu'scn hadroc.k outcnsps.

Ar:cgrding to the nvailsbls as-huilt drawtngn and recent flrtrey dsta, the dflsr emhsr*m€nt i^$

approxiurately 66 fset hjgh {shusffIrl hcight} nrld 65il fcct long (along thc dsm nrffitJ. The

'*lrrrilsr#@rrrt.Fr5Llw*f& tr{lr wJs,,r* ***ffitr 
Asqdrrlgt

:

GL.16 $urfnce $slls and Alluviuru * $ilty sends and grwds with soms
lsrgrr fragmsnt$" cryped by onc ur h#'o ff,rt +f rs$iduel clnl'ey and
sandy f,0i1.

16- 35 ffmy M*rlstonq Udt - Igminntcd *ray lirny silt*tonc.
35 *  100 Heru Surhce Fsrous T*ne* fiil€ sitty sandstnne, drmsilog pcrffiity

l5% to 350/l,
100 .ztr0 Interrrediate ZCIne - siltstone nnd fine sandrtonei drnsilag poronity

130;t ho l?Yo.
?10.300 Lprrysr Grndatisnnl Zons - shff,lc and silt$orlc n'ith snrnral. dirtinet

clay b*dr, dcnrilog porosity Tola w 1?9t-
t *spth bokw csfisal gluud srrfacc afi sxplorst*m boring UF-l - rufrsc skristion sp,Frffii y 5135 frct
ilrTN&rrnu}.
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dsm ernbs$ke€ut vsxre co$structed of effihfill urd inchldes fln integrntvd keyray and an

l,Sfr) fcct longhrngrng f;trsut strrtf,in" Thc gr+ut ctrrtaiil is ssilfiidcrgd ha*giug {in theHesr

StlrfscE ffirqus Zone - a$ identified in 1"ablsl,l-U *s it dqm not pe*etrnte ints rclativcly

low pannrubility nrancrial.

Figure 3 shaws n typicat d*nr sffibsnkffisnt s'sgs-ssgtiCIn ss st&own in ttrs desip rryart

{R}vIP, | 9ff3}. B{$sd +n tt*c dwign rcport ut{ *its virit obttr,rations, th+ dun n$ha$kmsilt

was conshuetsd ss folls\$s:

tlverl$ng alknrial and collw"ial matwial wss *eripp*d t+ expose fracnrred
sand*donE is ths foundfltion Fnor to embffrdffisnt conshutiou;

A kq+vay uppru,tirnatrly ?0 ftct w'idc s*d up to 4{l ftct defB u/ss
srffirrflted da*n to lss frachffsd ruck ard drifiing srffi caffid o,ut sn ths
floor of ths ksyw*y for inet*El*tion of the grslst crutsiil

Thc ccnh*t putinn of the dsmr crnhanlnrmt cclnsi$t$ nf eompnctcd c.Lry
csre af,d flssosiated filter laprs - Srs ctay was used ts hf,skfill tho keyway
ffid thr ErrE cxtmdcd upward* to within n firup16 of fc* frsm thc to'p ot
thc rmhunkrnart;

The rry*reera snd rlswnstrearrt shells w€re froflstnrcted of locally nvailable
mnterj*|, prsbably vnriably grlf,drng silty s*nds and gravds, u'ith eiutslupr*
of 3(ltj:lflr} LFEtrcfin *nd !.ffi:t{V} dourn*uecm;

Thc upstr'sern face was ponially covered with riprap (rnttrer than fully
corsred ns shorrn qn Figilre 3h nnd

Ths downshcsrn fnm rry** esvspd rvith * laycr of rp$k rpnfl*"

A grnnutar p*vcrnfnt noanl hs$ bceri consfrr.ntsl nlong the lcngth +f the dsnr crcst. Gusrd

rails foave dso been instatled along both shouldem.

1.3 $ceprgc Collecfbn Fond

Ttw Runoff Rstentisn Dam dso includcs a csll*ctinn pond lo+atd dswnsEflsflrn of tlre dam

that wae innutdcd to Esll6c[ $$€rpsgr fronr the embffkfilsnt dreir*ffge systrffi. The deslgR

Ssldu Arroclqtcr
| : t&t1ll1"dllrl|.Fll{Al.s"EtrL lffi,VDt tlrl I IBII 0m ilFl.$ltTtttFF& ASq
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'*rsw[ng$ tndimte thst thc flour af ths pond is approrirnatcly ?4 foct sqrnrc and 6 fcet b*low

the ,sripnal sdffthf,s. The $rslts w€rs slspd a[ ?.tH]:ItV] with I ?-foot high bcrnr

sr$r$unding thc rtrusfllr€- A reinforsed crrntretc '1r/€ll* hss beffi ss b€low the floor of thg

pofld" The dmign dirnsrsions of thE **srcll*' sre 1S ftet squ*rc and approxim*tdf r fuct cleep,

'rith c 3 fsot deqp recess€d $ump.

L4 $pillwry

Thp dsffI indudw a reiufsrped c*flsrctr lincd rcctangular chnnnsl spill'#ay locatd *ljacertt

to the cfist sbubtrr$lt of ttre dm mbmnkment. Ths spil]wny chute is designed to be l.fi fsst

'*'ide with * minimrsn chtrte rvtll h*ight sf 6.5 fixt with s ndnimum cepa*ity ?.o discharge a

flow l:f ?52 cubic tbd per s€cnftd (cf*), Thm spillway de*ign a[so csnsists of a l? fo$t wids

inle,t (l9.s-foot l+ng transition to ths lO-tbCIt wful.e chutel and a reurangutsr reiaforwd

cqr,Icrete *tilling b**in lfi fsrt uridr, 7l &c{ lnng nrd ff,5 fcet drepn fibllctrud by n 30 f€et long

trapeeoldal divergent transitisu to an ou*d width of 30 fest" nrs t$tnl tength of the spillwny

is givcn ss 673.5 fffit" Furthrr dctails cEn bc found in tht dcaim rcFort {RMP, 1982}.

1.5 $ite-$p*ific Commcntr

During the site inspection carried out by Golder an l7 and I S July. ?$01, nn watm rn'as

pordcd up$U*ssn of thc dffn A mtall, law ucr" cpprorinrately I5S feet by 300 feet in plaq

at the upshccmr toe of the danr ne{r ths s*${ ahuturent wss obssrvrrl ts hssi E rflr}rs clense

stffid of low vcgetation {if, 'mntffist to the generelly sFflrsq grilffiy vsgptfltion dscqryhers fln

thc irnpuundrncn$. Thc fiort dsrqe vrgctatiso ig believed ts b€ the result uf tmporary

satnration of the near-surf,rce ssils immedintely upskmur of the dsm srnb*nkmsnt fnl,tnwing

rein.fall- Thcre was r!,o e.vidsnw thflt significffit volurne* of po*ted water hed ever been

contained by ths dsm emrbnnlnneut for ext€rtrded time periadso rHlr w{ut there eridsftse of

rignificurt wdimmt b{rild rry hetdnd the ffifiafikmertt ur soi[ cnnr.unin*tinn-

6old.r lsoclotrr
tinrl?atforxF lFr.l,JrEc|.tt*rvlrL tlfrElclt.€j**rfrrflnffiai+t:Logf

2*l
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Surety Galcu'fations
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2. CORNER POINTS SURVEYED BY TRI-STATE
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